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DISTOETED BBIDGE ST0EIES. 
As we have been compelled sometimes to criticise 
In the public interest the city's bridge construction, 
we are glad of the opportunity to say a word of com- 
mendation or reassurance when honestly we can do so. 
Our criticism of the manner in which the details of 
the Queensborough Bridge were altered, upon the de- 
cision to add two elevated tracks to the load for which 
it was originally planned, appeared to be well founded, 
and has since been confirmed by independent experts. 
It would still appear that the thorough investigation 
which has resulted was very necessary to ascertain, 
beyond all question, that the strength of the structure 
will be sufficient before putting upon it all the live 
load which was intended. 

When, however, the adequacy of the Manhattan 
Bridge begins to be questioned upon entirely false pre- 
sumptions, we are glad to do what we can to allay 
alarmist rumors. It is not likely that the city engi- 
neers would so soon forget the former lesson; and 
the evidences offered in the sensational press against 
the character of the structure now building are too 
obviously based on amateur ignorance of inevitable 
conditions. 

It has been reported that some eagle-eyed pedes- 
trians, who daily cross the Brooklyn Bridge, detected 
a. noticeable change in the hang of the great cables of 
the Manhattan Bridge, as the members of the lower 
deck were suspended from them, farther and farther 
out from the piers, and that they speculated upon the 
question whether the strength of the cables, of other 
parts of the bridge, could be sufficient, if so small a 
part of their eventual load could so distort them. 

It is a little difficult to believe that such distortion 
of the cables is perceptible to the naked eye, unassisted 
by surveying instruments, in a full-length elevation of 
the bridge as observed from the Brooklyn Bridge; but 
there is no doubt that the distortion takes place. 
There is no more doubt that the engineers not merely 
anticipated and provided for it, but knew that it could 
not possibly fail to take place in the natural course 
of events. 

The cables, as first strung, carrying nothing but their 
own weight, hang in a curve known to engineers as 
a catenary. This curve in the case of the Manhattan 
Bridge is well shown in the large illustrations of our 
Engineering number of December 5th last. When the 
roadway comes to be suspended from the cable, the lat- 
ter assumes a different curve, which, if the load is 
distributed uniformly along the length of the cable, 
approximates more or less closely to a parabola. If 
the roadway serves no other purpose and is flexible, 
it will undulate with the passage of loads across it, 
and a corresponding distortion will take place in the 
supporting cable. There are primitive suspension foot- 
bridges in existence in which this effect is most no- 
ticeable; but it is obvious that such distortion, if it 
were permitted to take place, would greatly add to 
the strains in bridges so heavily loaded as those of 
New York, and would be entirely impossible in prac- 
tice. 

The main office of the truss, which we convention- 
ally consider principally as a roadway, is to stiffen 
the cables and prevent change of shape and. oscillation 
due to moving loads. The dead weight of this truss 
is entirely supported by the cables; in the case of all 
the East River bridges it is not rectilinear, but forms 
a very flat arch. The truss, although its purpose is 
to stiffen the cables, cannot be erected in one piece; 
and as, during erection, the different members extend- 
ing outward from the piers are successively suspended 
from the cables, the latter are distorted, the points 
from which members are hung being slightly below 
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their final position, while those farther on, from which 
members are not yet hung, are slightly above. The 
effect of this is well shown in our illustration of April 
10th, in which the whole length of the bridge appears 
in sharp perspective, the parts of the truss already 
erected appearing, not as parts of a continuous curve, 
but as two curves which will not coincide with the 
completed arch. The reason of this is that the "lower 
deck" members, first hung, did not form a rigid, but 
a flexible structure. The unloaded center portion of 
the cable in the meantime flattened through the load- 
ing of the parts nearer the piers, and in the case of 
an elementary flexible cord would have been drawn 
into a straight line. 

When the lower deck members met and the cable 
was uniformly loaded, it resumed its position as a 
regular curve, but then began another curious change. 
As the top chord and heavy upper floor were added, 
not from the piers outward, but from the center in- 
ward, the cable assumed a position (the truss not yet 
being rigid) in which its central point was lower than 
its final position, and points intermediate between it 
and the top of the tower became higher than their 
final position, just as an elementary cord would hang 
in a V shape if loaded only in the middle. 

These changes, however, though interesting to 
watch, are no criterion of the ultimate strength of 
the structure. Not only have they been anticipated 
by the engineers, but special provision has been made 
to allow the cables every facility for deflection during 
the course of construction, in order that when the 
dead load is complete and uniform, each individual 
wire of the cables may be in the best position to carry 
its equal individual share of the total load. 

SIGNALING TO MAES. 
Not since those historic flashes from Mars were 
received, some years ago, which were probably caused 
by the reflection of sunlight falling on snow-covered 
surfaces, and which were promptly interpreted by 
Tesla and some exuberantly imaginative astronomers 
as attempts on the part of a hypothetical race of 
Martians to communicate with this earth of ours, has 
so much excitement been created as Prof. Pickering's 
proposal to build a system of mirrors, by means of 
which light can be rhythmically flashed to Mars. 
According to Prof. Pickering, a system of reflecting 
surfaces of adequate area could be constructed at a 
cost of $10,000,000. If Mars is inhabited by a race 
more highly developed than we, on the theory that 
their planet is older than ours, it is argued that they 
will have sufficient intelligence to devise a means of 
answering. Prof. R. W. Wood of Johns Hopkins Uni- 
versity suggests the simpler and cheaper expedient 
of employing a huge strip of black cloth, which could 
be wound from one roller to another, and made to 
appear and disappear at regular intervals. He sug- 
gests the alkali deserts of the Southwest as a suitable 
place for the experiment. In all probability, neither 
Prof. Wood nor Prof. Pickering seriously believes that 
Mars is inhabited. 

Would it be worth while to carry out the idea? 
To us it seems that if the experiment proved a failure, 
and no answering signal were received from . Mars in 
a reasonable time, the matter would not be conclu- 
sively settled. Knowing practically nothing of the 
conditions on Mars, it would naturally be unsafe to 
conclude from a failure that the planet is uninhabited, 
for which reason the habitability of Mars would still 
engross Plammarion, Lowell, and the host of news- 
papers that accept their utterances as astronomical 
gospel. On the other hand, if an answering signal 
should be received, it would be safe to say that the 
event would transcend in human interest and impor- 
tance the most stirring occurrence in the history of 
the earth, and would inaugurate a new era in the 
progress of the human race. 

Even in the face of this tremendously alluring but 
exceedingly remote possibility, it seems to us that 
the $10,000,000 stipulated by Prof. Pickering, and the 
smaller indeterminate sum required by Prof. Wood, 
could be more worthily expended, particularly so when 
we examine the evidence on which the theory of Mar- 
tian habitability is based. 

To the indefatigable studies of Prof. Lowell we owe 
whatever facts have been gathered that bear at all on 
the question. But Prof. Lowell's arguments have been 
riddled by the inexorable logic of geologists, as- 
tronomers, and physicists. He is wedded to the La- 
placean theory of planetary evolution, although that 
theory is considered inadequate by many astronomers 
in the light of recent celestial observations. He as- 
sumes that the history of the earth is the history of 
Mars. He advances the theory that Mars is a planet 
which has shriveled up during the course of ages; that 
its surface is one vast parched desert, with the excep- 
tion of the snow that gathers each winter about the 
poles; and that the chief concern of the inhabitants, if 
inhabitants there be, is to conserve this paltry supply 
of water, and to conduct it, as the snow melts in the 
spring, to those regions in the equatorial and tem- 
perate zones which would still blossom if they were 
watered. Evidence of this gigantic irrigation system, 
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Which dwarfs anything of the kind that we have ever 
attempted, Lowell finds in that network of lines which 
Schiaparelli first discovered, and which were called by 
him "canals" for want of a better name. As spring 
and summer approach, the lines slowly creep down 
from the poles toward the equator, and the dull red 
or orange of the supposed desert region changes to 
green. With the advent of autumn and winter, the 
green resumes its dull red or orange hue, and the 
lines or "canals" gradually disappear. In these chro- 
matic changes Prof. Lowell sees the seasonal growth 
and decay of vegetation. His argument for the habi- 
tability of our planetary neighbor is based on the un- 
deniably remarkable regularity of the "canals." It is 
pointed out that they are usually the shortest distance 
between the points that they connect, and that they 
meet in groups of three, five, seven, and more in well- 
defined spots, which he terms "oases," like so many 
spokes converging in a wheel-hub. In other words, 
there is nothing haphazard in the arrangement of 
these canals as Prof. Lowell sees them. They are to 
him so artificial that they are the symbols of an intel- 
ligent race, who have sunk all political and interna- 
tional disputes in the one vital problem of postponing 
the day when their orb must eventually dry up and 
they themselves perish. 

To reinforce his argument, Prof. Lowell points to 
the earth. He argues that all terrestrial life emerged 
from the ocean, although no geologist will positively 
assert how life did originate on this planet; that the 
earth was once wrapped in a damp, cloudy envelope, 
although there is much evidence that moisture, even 
in geologic times, was of local prevalence only; that 
the earth is gradually drying up, although all geo- 
logical evidence points to the fact that the proportion 
of land to sea has always been a fluctuating quantity, 
with no marked tendency in either direction; and that 
deserts on the earth are the harbingers of an ultimate 
dearth of water extending over the entire earth, al- 
though geologists maintain that deserts have always 
existed. Perhaps the most vigorous attack on Lowell's 
theories has been conducted by Prof. Andrew E. Doug- 
lass, who has studied the "canals" by the methods of 
experimental psychology, and has shown that there 
are fundamental defects in the human eye which pro- 
duce faint canal illusions, and that these have worked 
serious injury to our observations in the past. It 
must be confessed, however, that Prof. Douglass has 
not explained away the seasonal appearance and dis- 
appearance of the "canals" and "oases." 

Ingenious as Prof. Lowell's explanation of Martian 
phenomena undoubtedly is, so much of it is based on 
unsound geological reasoning, and so much on sheer 
conjecture, that it seems almost futile to make any 
attempt at signaling in the hope of obtaining some- 
thing like experimental evidence that Mars is really 
a living world peopled by intelligent beings. 

DIRECT-CURRENT VERSUS SINGLE-PHASE TEACTI0N. 
At the annual electrical night of the New York Rail- 
road Club, there was an active discussion of the prob- 
lems of railway electrification, which in some respects 
was in marked contrast to preceding discussions of the 
same subject. Hitherto, we have been accustomed to 
listen to rather heated discussion of the merits of the 
two leading systems of electrification as put forward 
by the advocates of the high-tension overhead and the 
low-tension third-rail methods of propulsion, in which 
each side has claimed a practical monopoly of advan- 
tages for its own particular system. During the last 
year or two, however, there has been afforded an ex- 
cellent opportunity to test theory by practice; notably, 
on the two important electrical installations which 
have been in operation on the New York Central and 
New Haven systems. Also in various parts of Europe 
and America, the single-phase and the direct systems 
have been in operation undef varying conditions of 
traffic. As the outcome of this experience, there has 
grown the conviction that each system is suited to 
certain special conditions; and that in the electrifica- 
tion of steam railroads, it is probable that both the 
high-tension and low-tension methods of propulsion 
will be employed, even on the same stretch of road. 

In future changes from steam to electricity, it is 
probable that the direct-current, third-rail system, us- 
ing from 600 to 1,200 volts, will be employed in termi- 
nal stations, yards, and the zone of suburban service. 
Beyond this zone, if in the future it should be found 
desirable to electrify the trunk lines for long distances 
between important centers, it is almost certain that 
the alternating-current single-phase system will be 
adopted, using a voltage of 10,000 to 12,000 or even 
more. 

It is significant that the Pennsylvania Railroad Com- 
pany, in spite of the fact that most of the electrical 
work at New York is being done by the Westing- 
house Company, who are the sponsors for the single- 
phase system in America, have decided to equip their 
vast system of tunnels and terminals in New York 
city with the third-rail direct current, leaving them- 
selves free to adopt the single-phase system for any 
further extensions beyond Harrison into New Jersey 
and Pennsylvania. 
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AERONAUTICS. 

The Opel firm of Russelheim, Germany, has recently 
offered a prize of $4,000 for a cross-country aeroplane 
flight from Frankfort to a point about 15 miles dis- 
tant. This flight must he made during the coming 
summer, while the Frankfort Aeronautical Exposition 
is open. The machine must he constructed in Ger- 
many, and the aviator must he of that nationality. 

The first German military airship, "Zeppelin I," re- 
cently made a night flight, and remained in the air 
13 hours and 20. minutes. It was intended to make a 
24-hour trip, but the weather conditions were not 
favorable. The airship started out at 10 P. M. on 
April 6th, and returned the next morning at 11, after 
making an excellent flight. The flight was 11 minutes 
longer than that made by the Gross airship in Ger- 
many September 12th last. 

Wilbur Wright, after making a considerable number 
of excellent exhibition flights at Rome, has gone with 
his brother to England, where the brothers will be 
presented with the gold medal of the Aero Club of 
Great Britain before they return to America to finish 
the government aeroplane contract. Wilbur Wright, 
during his Italian flights, is said to have started his 
machine by sliding it on its runners over the grass 
under its own power, thus dispensing with the drop- 
ping weight and starting rail. If he actually ac- 
complished this feat, he has made a big stride in ad- 
vance in making his machine thoroughly practical. 

The West Hudson Aero Club, Arlington, N. J., will 
give a grand aeronautic demonstration during the 
week from May 26th to 31st. Capt. Baldwin has been 
engaged to make flights with his new 90-foot dirigible, 
and Mr. Perkins will conduct kite-flying contests for 
amateurs, besides flying a large number of kites him- 
self. The chief attraction for aviators will be a prize 
of $1,000, offered for a flight of a mile, and $500 for 
the aeroplane having the best points, although it may 
not fly. The contest will be conducted under the aus- 
pices of the Aero Club of America. 

The Aeronautic Society expects to have its first ex- 
hibition on the 22d instant at Morris Park. Besides 
a large number of cups and small prizes for gliders 
and model aeroplanes, a prize of $2,000 is offered for 
one circuit of the race track, a distance of about 1% 
miles; for a 1,500-foot flight, $1,000 will be given, or 
$500 for a flight of 1,000 feet by any new machine 
which has not been flown publicly heretofore. It is 
also hoped to have a flight by some competent aviator, 
such as Mr. Curtiss or Mr. McCurdy, either of whom 
is; probably capable of making a 25-mile flight. The 
Scientific Ameeican trophy can be competed for upon 
both occasions. 

The Douai section of the National Aerial League of 
France will hold an aviation meeting from June 28th 
to July 18th. $8,000 in prizes are available. One-half 
of this amount was donated by the municipality. Three 
contests have been arranged for: (1) A speed contest 
around a 2%-kilometer (1%-mile) circuit. (2) A dis- 
tance race to be known as the Grand Prix of Douai, 
to take place between July 4th and 18th. (3) A cross- 
country flight from Arras to Douai, 25 kilometers (15 
miles). 

The London Daily Mail has recently offered a prize 
of $5,000 for the first aeroplane flight of one mile in 
a closed circuit, by an English-built machine flown by 
an Englishman. The flight must be made in Great 
Britain, within a year from April 7th last, but the 
machine can be constructed in any part of the Brit- 
ish empire. This newspaper, it will be remembered, 
offered a prize of $50,000 two years ago for a flight of 
180 miles fro.m London to Manchester. Only recently, 
the same paper put up $5,000 for a flight across the 
English Channel. This latest prize has been offered 
for the purpose of stimulating British industry, and 
there is little doubt that it will be won within a year. 
Mr. J. Norton Griffiths has lately offered a trophy for 
the longest flight in any one year, in England-. 

The Technical Committee of the Automobile Club 
of France has undertaken tests of the leading light- 
weight French aeronautic motors. The R. E. P. 
(Robert Esnault-Pelterie), Gnome revolving-cylinder, 
Farcot, and Renault motors are to be given thorough 
tests this month, so that the public will soon know 
just what these various motors are capable of doing. 
All but the Renault are of the air-cooled type, and 
this latter is furnished either air or water cooled. 
They have all been described recently in the Scien- 
tific American Supplement. 

The new German Aerial Fleet Company expects to 
open at Friedrichshafen about October 1st a school 
for aeronauts in which a three years' course will be 
followed for the practical and scientific instruction of 
aerial pilots. After having graduated from the prim- 
ary upper school and studied mechanics for a year, a 
young man can begin at Friedrichshafen, where he 
will spend a year in studying, the theoretical side of 
the subject. The second year he may enter the work- 
shops; and finally, the third year, he can undertake to 
make ascensions in dirigibles and aeroplanes. 



ELECTRICITY. 

The Burlington Railroad has decided to light its 
suburban trains running out of Chicago with electric- 
ity. The current will be generated by turbo-generators 
mounted on the locomotive boiler and driven by steam 
taken from the boiler. The generators will also sup- 
ply current for the searchlights of the engines. 

Heretofore direct-current generators have been de- 
signed for operation by high-speed engines, but re- 
cently a French company has designed a dynamo gen- 
erating' direct current at 2,500 kilowatts, which is 
driven by a slow-speed prime motor. The armature 
of this dynamo is 17 feet in diameter, and serves as a 
fly wheel. The dynamo runs at 85 revolutions per 
minute, and generates current at a tension of 250 volts. 

The city of Los Angeles has solved the pole nui- 
sance to a large extent by providing a joint pole com- 
mittee, whose object is to eliminate unnecessary poles 
and cause the various companies to run their lines on 
the same poles. The committee has been at work 
for two years, and 10,000 poles are now being used 
jointly by the different companies, thus doing away 
with a like or even larger number that would other- 
wise be necessary. 

A report from Consul General A. M. Thackara of 
Berlin describes a trackless trolley line in the sub- 
urbs of Vienna which is a little over a mile in length. 
The cars pass through narrow streets with many 
sharp turns and steep grades. In several places the 
grade is 1 to 10. A double line is provided so that 
cars can pass each other without interruption. The 
line cost $44,153 and the funning expenses are under 
$10,000 per annum. 

An interesting example of the value of a small 
stream for light and power purposes may be found 
near Sacramento, Cal. A trout stream has been 
dammed up and the power in the form of electricity 
has been used for doing such light work as washing- 
and ironing, also for cooking and lighting in the 
home of the owner. As the stream is very small dur- 
ing the dry months, an old miner's ditch has been 
dammed to form a reservoir of 100,000 cubic feet ca- 
pacity. The plant cost $1,500 and in a single year 
has done $700 worth of work. 

A new method of transmitting photographs to a dis- 
tance has recently been devised. A gelatine negative 
is used, in which the picture is formed in relief. A 
style travels over the uneven surface of the negative 
and operates a rheostat in the main line. At the re- 
ceiving station a luminous ray plays over a sensitized 
plate, and the intensity of its light is varied by the 
rheostat. The reliefs and hollows of the original are 
thus reproduced in light and shadow on the sensi- 
tized medium, and form the picture. This method of 
transmitting pictures was recently tried with success 
en the line between Paris and Lyons. 

In a discussion of the American and Canadian 
transmission systems, recently published in Cassier's 
Magazine, it was pointed . out that the largest trails- 
mission line in the world is that of. the Niagara-Syra- 
cuse-Auburn line, which transmits 30,000 "horse-power 
over a distance of 163 miles. The line in parts is 
designed to carry 60,000 horse-power. The Colgate 
plant, Yuba River, Cal., connects via Oakland and 
Mission San Jose to a line 222 miles in length. This 
plant has a capacity of 11,250 kilowatts and there are 
over 100 sub-stations on 1,375 miles of circuit on the 
system. 

The use of candles in dining rooms of hotels and 
restaurants makes a very pleasing decoration. How- 
ever, the ordinary paraffine candle is entirely unsuited 
for the purpose, owing to its unsteady light and 
the drip of the paraffine wax. The ideal candle 
would be an electric one, but the objection to 
the use of electricity heretofore has been that it re- 
quired connecting wifes running to the source of 
power. . Recently an electric table lamp has been de- 
vised which carries its own storage battery. This 
little lighting device is rather more ambitious than a 
candle, being set in a vase in which cut flowers may 
be placed. The light passing through the flowers 
and water contained in the vase gives a very soft, 
pleasing effect. 

The intensity of light is measured in candles, both 
here and abroad, but there is considerable difference 
in the value of the standard candle in the different 
countries. Germany uses the Hefner candle — an amyl- 
acetate flame; in France the standard is the Carcel — 
a colza-oil flame; while in England the original sperm 
candle flame has given way to a flame of pentane 
gas. In this country we use the pentane flame for 
the gas industry, but for electric lighting incandes- 
cent lamps are used which are only approximately 
equal to the value of the pentane flame. An effort is 
now being made to adopt an international candle, 
which will be 1.6 per cent below the candle we use 
now. This international candle would be equivalent 
to the English candle and to a French candle known- 
as the bougie decimile and to 10/9 of a Hefner candle. 



SCIENCE. 

A curious defect in color sense is recorded by Mr. 
C. R. Gibson in the Transactions of the Royal Philo- 
sophical Society of Glasgow. The case in question is 
that of Mr. Gibson himself. His color vision is per- 
fectly normal, with the exception that at times his 
sensitivity to red is suppressed. As soon as his atten- 
tion is called to a red object, his eye immediately re- 
sponds and he sees the object as it really is. In other 
words, the temporary "red blindness" disappears im- 
mediately when he is informed that red rays are pres- 
ent in the light which strikes his eye. 

The United States Weather Bureau has established 
snow gaging stations in the Rocky Mountains. The 
amount of snowfall in the Rocky Mountains deter- 
mines the amount of watef in many of the principal 
rivers of the West, and therefore bears a direct rela- 
tion on the floods that devastate the Middle West at 
times. Moreover, many vast irrigation enterprises 
depend for theif success upon the amount of snow- 
fall in the mountains. In order to keep accurate and 
dependable records of the amount of snowfall, and 
therefore to forecast in a measure the amount of 
water that may be expected from the mountains, these 
stations have been established. 

Prom experiments made in France in the employ- 
ment of artificial refrigeration in wine making, the 
following conclusions have been drawn: Grapes may 
be kept at a temperature of 29 deg. F. for a year, but 
it is not advisable to keep them longer than a few 
months because of the inevitable softening of the 
seeds. In the clarification of liqueurs and their prep- 
aration for exportation too cold climates, very good 
results are obtained by cooling to 29 deg. F. for 72 
hours. Cold affects wine by precipitating excess of 
tartar and, with this, the oxy-tannins, albuminoids, 
pectates and certain alumina and iron compounds 
which the wine holds in suspension. Pathogenic mi- 
crobes are rendered inert and carried down with the 
lee's. Applied to sparkling wines, cold increases the 
quantity of carbonic acid dissolved, without injuring 
the quality. 

A chemist has analyzed fatty matter extracted ffom 
Coptic mummies dating from 500 B. C, and found it 
to consist chiefly of oleic acid, with some other higher 
fatty acids, but without a trace of any volatile acid. 
From Egyptian mummies of the 21st dynasty, dating 
from 1500 B. C, the same chemist obtained large 
quantities of volatile acids of the fatty series, in the 
form of soda salts, which were found chiefly among 
the "natron" which filled the internal cavities of the 
mummies. Natfon is a mineral which is found na- 
tive in Egypt .and which consists of sodium carbon- 
ate, mixed with sodium sulphate, sodium chloride, 
and calcium carbonate. The volatile acids could not 
have been derived from the butter and other grease 
used by the embalmers, but must have been produced 
by the decomposition of the tissues of the body, and 
then fixed by combination with the natron. 

The comparatively high temperature produced with- 
in a greenhouse covered with glass and exposed to 
solar radiation is usually held to result from a trans- 
formation of wave-length; that is, that the heat waves 
from the sun, which are able to penetrate the glass, 
fall upon the walls of the inclosure and raise its tem- 
perature; the heat energy is re-emitted by the walls 
in the form of much longer waves, which are unable 
to penetrate the glass, the greenhouse acting as a ra- 
diation trap. Prof. R. W. Wood of Johns Hopkins Uni- 
versity thinks it more probable that the part played 
by the glass is the prevention of the escape of the warm 
air heated by the ground within the inclosure. In 
some experiments which he conducted it was found 
that the loss of temperature of the ground by radiation 
is very small in comparison with the loss by convec- 
tion, so that little is gained from the trapped radia- 
tion. From this it seems doubtful if the atmosphere 
is warmed to any great extent by absorbing the radia- 
tion from the ground. 

The unpleasant discovery that telegraph poles im- 
pregnated with copper sulphate by the Boucherie pro- 
cess are so readily attacked by fungi that in some 
districts they last only eight or ten years has led the 
Austrian government telegraph bureau to institute 
experiments in the preservative action of fluorides. 
In the preliminary experiments air-dried' poles were 
saturated with solutions of acid zinc fluoride contain- 
ing a little free hydrofluoric acid. After two years' 
service from 80 to 100 per cent of these poles showed 
a surface absolutely intact, while of the poles treated 
with copper sulphate, after two years' service, only 
50 per cent remained free from fungi and 10 per cent 
were badly rotted. In subsequent experiments on a 
larger scale the poles were impregnated with acid zinc 
fluoride both by steeping and by hydrostatic pressure. 
Analysis of the water which drained from the poles 
showed that all of the free acid and . a large part of 
the loosely combined acid had been absorbed by the 
wood. The- durability of this second set of poles has 
not yet been made known. 
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A TOOL FOR BOEING SQUABE HOLES. 
Bits for boring square holes have been on the mar- 
ket for years, but they are adapted for use only in 
cutting into wood. The tool bores a round hole, while 
at the same time it cuts out the corners with a cut- 
ter, which is fed into the hole without turning. Obvi- 
ously, such a tool will not work in metals, and yet 
square holes have a wide use in machinery for keys, 
wrenches, hand wheels, etc. The present method of 
making square holes in metals is either to punch them 
in or cast them, or to drill a round hole and then work 
it up into the right form with a Blotter or shaper. 

A tool for boring square holes in metals as .easily 
and almost as quickly as a round hole can be bored 
has recently been devised by Mr. Carl Philgus, a Ger- 
man inventor. The body of the drill has the form, 
in cross section, of a spherical triangle. The triangle 
is made up of equal arcs, each struck from the inter- 
section of the other two arcs as a center. Such a tri- 
angle will always touch the four sides of a circum- 
scribed square; and as the triangle is turned, the cor- 
ners of the triangle will move in a rectangular path, 
following the sides of the square. 

This principle is not a new one. It was discussed 
in the Scientific American of April 17th, page 300, 
under the title "Rotagons." It has been used to a 
limited extent as a cam movement for the purpose 
of converting rotary motion into rectangular motion. 

The tool, which we illustrate in the accom- 
panying engravings, consists of a drill of the 
form just described and a guide which im- 
parts the rectangular motion to the drill, the 
two being fitted in a chuck, which may be 
secured to the spindle of a lathe. As shown 
in Fig. 1, which is a section taken longitudi- 
nally through the chuck, the device consists 
of a stationary part A and a revolving mem- 
ber B, the two being connected by a collar G. 
To hold the member A stationary, a pin D 
is provided, which projects from member A, 
and is adapted to engage the bed of the lathe, 
while the part B is secured to the spindle of 
the lathe. The drill is indicated at E, and 
the guide at F. Pig. 2 shows the guide in 
perspective, and also in plan. It will be ob- 
served that it is made of two intermeshing 
members, which may be adjusted toward or 
from each other to diminish or increase the size of 
the square opening, so as to serve for different sizes of 
drills. As the drill is revolved in the opening, it is 
evident that there will be a bodily displacement of the 
drill, and for this reason it will be impossible to couple 
it directly to the revolving member B. Instead, it is 
screwed into a plate G, which bears against a wear 
plate H, adapted to take the thrust of the tool. The 
plate G is formed with a projection I at one side, as 
shown in detail in Fig. 1, and this projection is 
adapted to enter a recess in the revolving member 
B. Owing to this engagement between the plate G 
and the member B, the tool will be revolved, and yet 
will be free to move bodily in any direction demanded 
by its engagement ' with the guide F. The cutting 
part of the tool is like that of an end mill, and its 
action is similar except for the rectangular displace- 
ment. The two members of the guide are adjusted 
with respect to each other by means of a right and 
left handed screw, which engages a threaded recess in 
each member. The use of a pin such as that shown at 
B to keep the part A stationary, is not recommended 
for heavy work. In such cases it is better to clamp 
the part to the lathe bed. The tool is very well 
adapted for use on a milling machine, the part B be- 
ing screwed to the spindle, while the stationary part 
A is clamped to the supporting arm of the machine. 
The drill so far described will cut square holes with 
rounded corners. For most purposes a hole of this 
sort is just as good as one in which the corners are 
sharp. However, there are certain conditions in which 
a hole with square corners is necessary, and to pro- 
vide for this a special form of drill is required, which 
is shown in one of the photographs. The tool is 
formed in two parts, 
one being a shank 
adapted to engage 
the guide, while the 
other forms the cut- 
t i n g portion. The 
shank of the tool is 
much larger than 
the cutting part, as 
shown by the cross 
sectional view, Fig. 
3. Furthermore, it 
is found that one of 
the corners of the 
shank must be 
rounded, as shown 
at J, so as to per- 
mit the adjacent cut- 
ting edge K of the 
drill to cut into the 
corner of the square 




The tool for boring square holes mounted on a 
milling machine. 



hole when the part J enters the corner of the guide 
(see dotted position), and yet carry the edge K in 
a straight line while the part J is moving along the 
side of the guide. The other two cutting edges of 
the tool serve merely to rough out the hole, while 
the finishing cut is made by the point which lies 




Section through 
chuck. 



Diagram showing drill for cuttin 
hole with sharp corners. 




Sun Spots and Animals. 

H. Simroth has attempted to explain successive gla- 
cial periods and climatic alternations by changes of 
latitude caused by a very slow oscillation of the earth, 
to the extent of 30 or 40 degrees in each direction 
around its longest axis, which meets the surface in 
Ecuador and Sumatra. The cause assumed by Sim- 
roth for the pendulation is the oblique impact of a 
former satellite, coming from the west-southwest, upon 
the earth in the region of the Soudan. With tMs 
"pendulation theory" is associated the hypothesis that 
all animal life originated near the 10 degree meridian 
(the equator of the pendulation axis), which passes 
through Central Europe and the Soudan, and one of 
its consequences is an intricate connection between 
sun spots and the geographical distribution of ani- 
mals. Such a connection has long been assumed to 
exist (in regard to visitations of locusts, for example) 
but the assumption has found favor with few zoolo- 
gists. According to the theory the period of fluctuation 
in animal life should be the mean sun spot period of 
11 years, although the interval which actually inter- 
venes between successive sun spot maxima varies 
from 6 to 17 years. In 1907, in accordance with the 
theory, many species of animals appeared in unac- 
customed places or in unusually large numbers. The 
following examples, with many others, are mentioned 
by Simroth in a recent article. Siberian pine jays 
flocked into Germany in great numbers in 
1907, as they had done in 1896. The cause 
commonly assumed for the migration of these 
birds is a failure of the Siberian crop of pine 
nuts, which are their principal food. Sim- 
roth, on the contrary, attributes the migra- 
tion to increase in the number of birds, re- 
sulting from an unusually abundant crop of 
pine nuts in the preceding year. In support 
of this view he cites the very heavy crop of 
seed produced by German conifers in 1906, 
and the remarkably large numbers of squir- 
rels seen in 1907. 

Asiatic prairie hens also appeared in 
Europe in 1907. Their last previous appear- 
ance was in 1888, approximately two sun spot 
periods earlier. In 1907 the woodwork of the 
National Museum in Washington was serious- 
ly injured by termites. A similar attack had 
been made 11 or 12 years before. In the spring of 
1908 about 15,000 pounds of shad were taken from a 
Prussian lake which had yielded an equally surprising 
harvest in 1897. In 1907 huge swarms of wasps, 
thistle moths, and dragon flies appeared in Germany 
and locusts in Hungary. Simroth attributes to sun 
spots even the unusual numbers of the white variety 
of the common great slug (Luriax maximus). With- 
out regard to the pendulation theory, the occurrence 
of so many phenomena of this nature in 1907 is very 
remarkable, but in the same year many species were 
unusually scarce. The numbers of every species vary 
from year to year, owing, doubtless, to climatic influ- 
ences. Simroth draws from the phenomena a number 
of conclusions, of which the following are the most 
interesting: 

In the equatorial phase of pendulation, through 
which Europe is now passing, various organisms re- 
turn both" from the east (e. g., Siberian jays and 
prairie hens) and from the west (e. g., some Ameri- 
can mollusks and plants) to the 10th east meridian. 
Both the migration and the multiplication of species 
are connected with the 11-year sun spot period. 

The warm period, through which Europe is now 
passing, occasions a great increase of animal life. — 
Umschau. 



Details of tbe guide members. 

adjacent to the rounded edge of the shank. The arc 
J and the opposite arc L are both struck from a cen- 
ter at the point E. The other two arcs M are flat- 
ter than the arc L. The form of shank is worked 
out empirically, and a complete set of templets has 
been made for different sizes of tools. 




Drill for cutting square holes with sharp corners. Chuck holding the guide and. drill. 

A TOOL FOB BOEING SQUAEE HOLES. 



By a German patented process, soluble starch is pro- 
duced by acting upon a mixture of starch and acetic 
acid with small quantities of mineral acids at a low 
temperature. The methods hitherto employed for 
producing soluble starch do not yield a perfect prod- 
uct and, furthermore, necessitate the employment of 
heat, because the dilute mineral acids which are used 

act imperfectly and 
very slowly on starch 
in the cold. In the 
new process the min- 
eral acids appear to 
act only as convey- 
ers or catalyzers. 
The product, which 
apparently is an 
acetyle derivative of 
starch, dissolves com- 
pletely in hot water 
and the solution 
does not coagulate, 
even after long 
standing. The sol- 
ulie starch may be 
used in adhesive 
pastes, for thicken- 
ing colors and in 
many other ways. 
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DYNAMITING THE NIAGARA ICE JAM. 

BY ORRIN B. DUNLAP. 

Scientists tell us that centuries ago the entire Ni- 
agara section was in the grasp of a mighty glacier, 
this ice formation of the past being responsible for 
the interesting features we now view 
there. The information dug up by geolo- 
gists as to the ice period of the past, the 
Ice Age, as it is termed, is most inter- 
esting and forms a chapter that is fasci- 
nating. No less interesting is the story 
of the latest glacial formation that cap- 
tured Niagara and turned the great 
gorge and the banks beyond it between 
the Lewiston escarpment and Lake On- 
tario into a mighty reservoir, jammed by 
ice, raised to such an extent that lives 
and property were endangered to a more 
pronounced extent than at any time, so 
far as known, since the whites settled 
on the banks of the river how accepted 
as the boundary line between the coun- 
tries. 

Engineers and others have been as- 
tonished by conditions that developed at 
Niagara during the last month. It re- 
quired the engineering talent of the State 
Department of Public Works to relieve 
the situation caused by a remarkable ice 
jam. On Wednesday, April 7th, a hurri- 
cane swept the Lake Erie and Niagara 
River region. This wind was terrific in 
its velocity and force. It broke up the 
ice in Lake Erie and also drove it into 
the Niagara River channel. Quickly, the 
river began its work as a transportation 
agent, and after the first of the ice floe 
reached the Palls of Niagara hundreds of 
tons were delivered into the gorge every 
second. Over both the American and the 
Horseshoe Palls the ice plunged. Day 
and night the delivery from the higher 
to the lower level was continuous. Water, 
too, was sent into the gorge in great 
quantities, the effect being that the level 
of the lower river was rapidly raised from its normal 
level to a height never before recorded. Normally 
the river is 343 feet above sea level, but on the night 
of Friday, April 9th, it attained a height of 382 to 383 
feet, and burst in through the windows of the power 
house of the Ontario Power Company, at the water's 
edge, on the Canadian side, flooding the station and 
depositing hundreds of tons of ice on the floor. All 
the machines were wet and had to be shut down. 
Despite the fact that the company's electrical engi- 
neers and other experts worked hard, the station had 
not resumed operation the fore part of the last week 
in April, the work of drying out the big generators 
of 10,000 horse-power having been found to be a task 
of no small magnitude. The damage to the company 
was estimated 
by it at $100,- 
000, exclusive of 
the high-grade 
lubricating oil 
used to the ex- 
tent of about 
100 barrels, un- 
der normal con- 
ditions, in lubri- 
cating the bear- 
ings. While this 
great power 
house was shut 
down, the Elec- 
trical Develop- 
ment Company 
of Ontario and 
the Canadian 
Niagara Power 
Company took 
on part of the 
current load. As 
the transmission 
lines of the On- 
tario Power 
Company's serv- 
ice extend very 
many miles, the 
industries were 
temporarily em- 
barrassed by the 
disaster. 

On the morn- 
ing of April 
10th it was 
found that the 
river was jam- 
med with ice 
for nearly every 
foot of the dis- 
t a n c e between 



the mouth and the Falls of Niagara. There was an 
open spot at the Whirlpool Rapids, but up and down 
stream from this tumultuous point, the water was hid- 
den under a mass of ice of great thickness, which 
finally attained a thickness of between 40 and 50 feet. 




) by O. E. Dunlap. 

The blast that broke the Niagara ice jam. 

As the water rose to an abnormal height, the ice was 
carried over the tracks and roadbed of the Niagara 
Gorge electric railway for miles of its length. As the 
water receded it left the road buried under from 10 
to 20 feet of ice for these miles. 

At first the jam was accepted as an unusual, enter- 
taining spectacle, but within a few days it was ob- 
served that the ice was rising higher and higher. 
There was no water in sight, but it was evident that 
the river was the agent that was sending the ice up, 
up, up, until it had risen to 50 feet from the normal 
level of the stream. The flow of the river on the 
higher level above the falls did not indicate that Lake 
Erie was discharging an unusual quantity of water 
at that time. Then the conclusion quickly came that 




The Ice piled up under the Lewiston suspension bridge. 

The lee Is hen shown within 16 feet of the bridge, the floor of which is 66 feet shore the water. 
DYNAMITING THE NIAGABA ICE JAX. 



the ice jam had settled to the bottom of the river at 
the mouth between Fort Niagara and Niagara-on-the- 
Lake, where sandbars are known to exist to retard 
the passage of ice and water to the lower lake. This 
decision made it clear that the Niagara gorge and the 
river banks beyond were being transformed 
into a vast storage reservoir, on the sur- 
face of which a giant glacier was being 
elevated day and night as the Falls of 
Niagara continued to pour their millions 
of gallons of water into the gorge every 
minute. 

At Lewiston the ice was now attacking 
a hotel veranda, while up stream boat 
houses, flsh traps, docks, etc., had been 
swept away, and down stream private 
pumping stations and docks had been bur- 
ied or wrecked. The ice was jammed 
against the abutments of the great upper 
steel arch bridge at Niagara Falls, and 
down at Lewiston the top of the glacier 
was within about 15 feet of the deck of 
the lower suspension bridge, which origin- 
ally was erected 65 feet above the normal 
level of the river. The shed of the in- 
clined railway, Canadian side, near the 
Falls, was a broken mass of timbers, and 
the steamers "Maid of the Mist," the lit- 
tle boats that carry people up near the 
Falls to Rainbow Land in the summer 
time, were shocked at the persistency of 
the ice in butting against them, as they 
nestled high on the slope of the bank. 

It was evident that unless action was 
promptly taken to relieve the situation 
still greater damage would be done. John 
A. Merritt, collector of customs of the 
port of Niagara Falls, asked the United 
States War Department to instruct the 
United States Engineers in Buffalo to. in- 
vestigate and suggest a remedy, but noth- 
ing was effected. Sanford White, presi- 
dent of the village of Lewiston, wired Gov- 
ernor Hughes, who was quick to hurry 
the engineers of the State Department of 
Public Works to the scene. Assistant State Engineer 
Kunzie made an investigation. He realized that the 
great river had all or partially ceased to find its way 
into Lake Ontario. Under his orders, tons of dyna- 
mite were hurried to Fort Niagara by wagon that 
night. On the morning of Thursday, April 22nd, it 
was being placed in a hole in the ice at the mouth 
of the river, the purpose being to shatter the ice and 
open a channel to the lake. The blasting continued 
throughout that afternoon, and by Friday it was evi- 
dent that the jam had been broken,, the water reced- 
ing rapidly. On Friday more blasting was done to 
break up the field, and Saturday added to its destruc- 
tion. By Sunday the river itself had resumed its 
work with great vigor and continued breaking up the 

ice field and 
opening a chan- 
nel until all 
danger was 
past. Mass after 
mass would 
break away and 
start down the 
river like a 
great white 
ship. The spec- 
tacle of the 
breaking up of 
the ice was im- 
pressive. The ice 
was seen to be 
many feet thick 
above the water 
line, its depth 
below being un- 
known. 

iThe Ontario 
Power Company 
was damaged by 
a backing up of 
the water close 
to the Horse- 
shoe. Three 
miles down 
stream from the 
power house two 
of the power 
trans mission 
towers support 
ing the alumini- 
um transmission 
line were upset 
by the ice jam, 
though they had 
been placed at 
a point estimat- 
ed far above the 
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danger line. For miles the poles of the Gorge road 
were swept away and the wires torn down. The dam- 
age to the roadbed is unknown at this writing, but 
the company is hopeful that it •will not be too severe. 
Hundreds of men have been set to work clearing the 
ice and debris away, and every effort will be directed 
to a resumption of travel over the line at the earliest 
possible moment. It is hoped that the road will be 
ready for the usual summer traffic. 

Old residents below the Lewiston mountain agree 
that the winter of 1844-45 brought a mammoth jam, 
but as industry was not then so active along the river' 
as it is now, and as there were no great bridges and 
power stations endangered, the record made was not 
so notable as that of the big jam of 1909, which will 
long be remembered as a warning to engineers that 
all the freaks and possibilities of the mysterious Ni- 
agara are not yet known. 
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The Bndde Hydrogen-Peroxide Process for 
Sterilizing milk. 

The problems confronting a public pure milk supply 
are only too well known. The greatest difficulties arise 
from the fact that trade milk is drawn from so many 
quarters and such a varied assortment of sources, and 
then promiscuously mixed, that even if the supply 
from one set of cows should be pure, it is immediately 
contaminated by its admixture with the product from 
other doubtful cattle. Sterile milk in the generally 
accepted sense of the word is practically impossible to 
obtain. Numerous methods have been evolved for 
treating milk so as to render it perfectly innocuous. 
Scalding and boiling are the most commonly favored 
means for destroying germs, but heat destroys the 
character of the article, and in artificially fed children 
is invariably productive of rickets and other Serious 
infantile maladies. In pasteurizing milk no two dairy- 
men adopt the same degree of temperature. 

Within recent years the tendency has been toward 
the use of a powerful antiseptic, such as hydrogen 
peroxide. Although highly successful in its results, 
the use of an antiseptic requires care, since otherwise 
the requisite effect is not achieved or the taste of the 
milk is quite changed. A Danish chemical engineer, 
C. Budde, D.Sc, of Copenhagen, has for some time 
been prosecuting his investigation along these lines, 
and after prolonged experiment has succeeded in 
evolving a process which has received the indorsement 
of such eminent bacteriologists as Prof. Von Behring, 
Dr. Rideal, Prof. Tanner Hewlett, and other well- 
known luminaries at the leading institutions of Eu- 
rope. So effective is it in its application, that Budde- 
ized milk, as it is generically termed, is becoming ex- 
tensively consumed not only in Denmark, but other 
European countries and Great Britain. 

Although it appears somewhat elaborate in compari- 
son with the popular dairy methods the process is so 
inexpensive as to enable the purified milk to be sold 
at the customary price. The milk upon collection from 
the various farms is brought to a central depot, where 
it is raised to a temperature of 122 deg. P. In this 
heated condition it passes through a centrifugal clean- 
ing machine similar in design to a separator, but hav- 
ing only one outlet, the cream not being separated 
from the milk. This operation not only removes all 
particles of dirt suspended in the milk more effectively 
than ordinary filtering, but also serves to arrest any 
bacteria that may be adhering to the foreign articles 
and to the minute motes of the tissues of the cow 
which are always present in milk. It may be men- 
tioned in passing that such cleaning the inventor main- 
tains to be necessary in any milk treatment, since 
experiments have proved that the bacilli adhering to 
these different particles are the most resistant. Strik- 
ing illustration of the extent to which dirt is present 
in milk is afforded by the amount of residue that is 
found in the bowl of the centrifugal cleaner after the 
raw milk has passed through. 

Prom the cleanser the milk passes into a water- 
jacketed glazed earthenware vat, in which it receives 
the predetermined quantity of hydrogen peroxide 
(H 2 2 ). The temperature of the water jacket can be 
raised to the requisite degree and maintained thereat 
merely by the admission of steam. The vat is fitted 
with a mechanical stirrer, which is actuated from time 
to time to create and maintain a homogeneous mixture. 
The peroxide is perfectly harmless When taken in 
small quantities. The amount used by Dr. Budde is 
very minute. The chemical is added to the fluid when 
heated to the temperature of 122 deg. P. 

The effect produced upon the milk by the hydrogen 
peroxide is that the enzyme catalase, first isolated by 
Loewe at Washington in 1901, attacks the hydrogen 
peroxide, and immediately decomposes it into water 
and oxygen. The result is that the one volume of 
oxygen thus released — hydrogen peroxide consists of 
two equal parts of hydrogen and oxygen — immediately 
seizes upon another atom of oxygen. Consequently, 
for a very short moment the oxygen is in the form of 
unic atoms, and exercises a far greater inclination than 
ordinary oxygen to combine with the oxidizable sub- 
stances present, which fact explains the well-known 



powerful oxidizing qualities of the hydrogen peroxide. 
It is imperative that the H 2 2 be chemically pure. 

The product has been subjected to prolonged search- 
ing tests by eminent Swedish, Danish, Austrian, and 
German scientists and bacteriologists, who have pro- 
nounced an eminently favorable verdict thereon. Pos- 
sibly the most striking of these investigations were 
those carried out by Dr. Th. Begtrup Hansen at the 
Silkeborg Tuberculosis Sanatorium in Denmark in 
comparison with raw and pasteurized milk. The re- 
sults of these observations were completely satisfac- 
tory. It was found that the patients partook of the 
Buddeized milk readily and found it agreed well with 
them; it was well absorbed and possessed good nutri- 
tive value; and in certain cases of gastric and intes- 
tinal disease agreed better with the patients than pas- 
teurized milk, while no ill effects arose from the meth- 
od of sterilization. Its greatest advantage, however, 
was its sterility, while the fact that it insured the 
destruction of tubercle bacilli in mixed milk from sev- 
eral cows, such as ordinarily exist in trade milk, i. e., 
that generally provided for the public, was especially 
commented upon. 

■ 1 ■ 1 m 

WHY BETOKEN HEN ALWAYS SEE DOUBLE. 

The first answer to this Is properly that they do 
not; for in order to see double, one must have two 
good eyes with accompanying sets of nerves and cere- 
bral organs; and as there is nothing to prevent a one- 
eyed person from getting drunk, all drunkards do not 
necessarily see doable. 

Having, however, made this restriction we may con- 
sider the causes of seeing double in drunkards or 
others; and incidentally touch on why it is that we 
see at all. 

The eye resembles in many things a photographic 
camera. There is a chamber which receives light only 
through a convex lens,, having a diaphragm in front 
thereof; the interior surface is dark, and there is a 
receiving surface for the image. Furthermore, witiiin 
certain limits the distance between the lens and the 
receiving surface is adjustable to suit the distance of 
the object depicted, and the opening in the diaphragm 
in front of the lens is adjustable in diameter. The 
lens makes on the receiving surface an inverted and 
diminished image) of the object seen. This surface is 
very complicated ; although the layer (itself the inner- 
most of three forming the wall of the camera) com- 
posing it is only about 0.4 millimeter equaling say 
0.016 inch in thickness, it is made up of no less than 
ten layers. First comes a layer of pigment; then a 





layer composed of alternate rods and cones, or tenpin- 
shaped bodies, lying radially; then a layer of a sort 
of skin, then one of grains; then one of fibers; as the 
eighth coat comes a layer of gangliar cells, then one 
of nerve fibers, and at last the inner skin; all these 
within a thickness of about 1/60 of an inch. The 
compound layer is in communication with a certain 
portion of the brain by means of a nerve, which starts 
from a point between the axis of the eye and the nose, 
and crosses the nerve coming from the other eye, so 
that the nerve of the right eye goes to that particular 
portion of the left half of the brain which is devoted 
to the sense of sight, and that from the left eye goes 
to the right side. Where the axis of each eye cuts 
the receiving surface (called the retina) there is a 
point that is specially sensitive to sight. Where, how- 
ever, the nerve itself enters the eye and spreads out 
to form the retina, the eye is perfectly blind. 

When we wish to see distinctly, we automatically 
so adjust the eyes laterally, by converging them more 
or less (they are always to greater or less extent con- 
vergent in the case of normal eyes) that the image 
formed in each falls upon the sensitive point of the 
retina. If the object is too far off to enable us to get 
a distinct image thereof in either eye, we can do one 
of several things. We can bring it nearer, so as to 
throw its sharpest image on the retina instead of be- 
fore it; or we can by contracting the eye muscles 
bring the retina nearer the lens; or we may use a con- 
cave lens to throw the image farther front in the eye; 
or, last of all, we may do with the eye what we may 
do with a camera — reduce the convexity of the lens 
itself. 

Both eyes may be moved either upward or down- 
ward, or to the right or to the left, in the plane in 
which they lie. They may also be made more or less 
convergent; but it is impossible to direct one of them 
upward and the other downward. If we converge 
them so that the two images fall on the sensitive 



point of the corresponding retinas, we get in the brain 
a sharp image. If, however, from any cause, we are 
not able to move the eyeballs so as to have this image 
fall on the respective sensitive points of the retina, 
we see double. This is shown in the annexed sketches, 
in which Pig. 1 represents the position of the two 
eyes as properly fixed on an object O, the images O t 2 
coming at the sensitive point of each retina. In Pig. 
2, however, the eyes are too much, and in Fig. 3 too 
little convergent; so that in either case the brain sees 
two objects instead of one. 

This seeing double can be caused by temporary or 
permanent paralysis of either the inner or the outer 
lateral muscles of the eyeballs. For permanent paraly- 
sis there may be any one of several causes; for tem- 
porary paralysis also, among these latter being the 
excessive use of alcohol or of tobacco, or of both 
together, or the effect of poison, as for instance lead. 
Under the influence of strong drink, the controlling 
muscles of the eye, like others of the body, are not 
under command; hence, some drunken subjects stam- 
mer in their speech, others stagger in their walk, and 
others see double. 



One-third of All Proper Names Derived from Parts 
of Speech. 

The . surnames which appeared upon the schedules 
of the First Census show a very great preponderance 
of English and Scotch names. A large proportion of 
all the names are adaptations of nouns, verbs, and 
other parts of speech, and in general, represent the 
simplest Anglo-Saxon terms. Inspection of the no- 
menclature of the surnames of the First Census sug- 
gests the preponderance of the distinct Anglo-Saxon 
element. About 30 per cent of the entire population 
was represented by names adapted from parts of 
speech. Upon a classification, according to the mean- 
ing of the names, it appears that the origin of prac- 
tically all was connected with daily life and surround- 
ings. Classified by meaning, most of the proper names 
derived from parts of speech which appear in the 
First Census schedules fall under 1 the following topics: 
Food, eating, drinking, clothing, sewing materials, 
household utensils, nations, towns, cities, nationality, 
kinds of men, condition, appearance or state, bathing, 
ailments and remedies, occupations, parts and condi- 
tions of the body, relationship, games, religion, music, 
literature, kind of house, building material, belongings, 
surroundings, furniture, tablewafe, merchandise and 
commodities, money, color, objects of nature or fea- 
tures of landscapes, trees, plants, and flowers, fruits, 
nuts, weather, beasts, birds, flying and creeping crea- 
tures, the ocean and maritime subjects, war, death, 
Violence, and time. 

The Current Supplement. 

"The Making of a Cold-Drawn Steel Tube" is the 
title of an article which opens the current Supplement, 
No. 1740, and which shows how it is possible to pro- 
duce homogeneous ductile steel tubing in large quan- 
tities. "Wireless Telegraphy in Navigation" is dis- 
cussed from the standpoint of the recent process in- 
vented by Lieut. Lair of the French navy. Sir Oliver 
Lodge writes illuminatingly on "Chemical Affinity." 
The Bottomley seed and soil nitrogen bacteria for 
leguminous crops is explained by our English corre- 
spondent. F. W. Henkel discusses the question as to 
whether or not there is a trans-Neptunian planet. 
Frof. E. Rutherford's brilliant paper on "Some Cos- 
mical Aspects of Radioactivity" is concluded. The 
name of P. W. Lanchester is known to everyone inter- 
ested in the coming science of aeronautics. It was 
Mr. Lanchester's studies of bird flight that first inter- 
ested the late Samuel P. Langley in the matter of 
solving ttie problem, of artificial flight. In the cur- 
rent Supplement appears the first installment of an 
excellent paper by Mr. Lanchester on "The Fight of 
Birds," in which he sets forth with rare skill and 
clearness the mechanics of natural flight. Dr. M. 
Dorset contributes a good paper on "Some Common 
Disinfectants." Lovers of musical instruments will 
read with interest Juseppe Marangoni's history of the 
double bass violin. This is the first time any attempt 
has been made to trace the history of the largest of 
orchestral string instruments. Some illustrations of 
old-time double basses accompany Mr. Marangoni's 
paper. 

• « ■ < • — 

One of the electric railway systems of Washington, 
which runs through a fruit district, is carrying on 
a campaign of instruction to the owners of the or- 
chards. A special train runs over the line to carry 
experts who lecture on the best method of raising and 
handling fruit. The schedule of this train is pub- 
lished in all the stations along the line so that the 
lecturers will have a good audience at every stop. On 
a recent trip of this special train, professors from the 
University of Idaho and Washington State Agricul- 
tural College lectured to large audiences along the 
line and gave practical demonstrations of spraying, 
pruning, and planting fruit trees. 
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THE ACTION OF A CUTTING EDGE. 

To the Editor of the Scientific American: 

The true action of a cutting tool or edge is not 
fully understood by the common machinist, 1 have 
noticed. It is not realized that it does not cut as the 
word is usually understood, but tears the material 
apart. No matter how fine the edge, the tool tears 
the fibers, but the finer the edge the fewer fibers it 
tears. To divide the material without tearing a cut- 
ting edge of absolutely no thickness would be re- 
quired, but this is an impossibility. On microscopic 
examination the edge of the finest razor is shown to 
be composed of irregular saw teeth, while the edge 
of an ordinary lathe tool is very rough and blunt. 
Springfield, Mass. Geobge Claek-Ratmond, Jb. 



THE DISCOVEBEBS OF THE HUDSON. 

To the Editor of the Scientific American : 

The following dates and facts may be interesting 
to your readers: 

1524 — Verrazano saw Sandy Hook, which he called 
Cape of St. Mary. He entered New York Bay and 
explored it. He noted the difference between high 
and low tide to be eight feet in the bay. He sent a 
boat ashore at Rockaway Beach and again at Quogue.. 

1525 — Gomez entered New York Bay. He called it 
St. Christobel. He called the cape that Verrazano had 
christened Cape of St. Mary, Sandy Cape, which was 
afterward transformed into Sandy Hook. But on a 
map made in 1527 we find Sandy Hook called by the 
name that Verrazano gave it, Cape of St. Mary. 

1541 — On Mercator's globe, made this year, the Hud- 
son is called the Grande River. 

1542 — Allefonsce sailed through Long Island Sound, 
described Hell Gate and the Palisades. He noticed 
that the waters of the great river were salty for 
eighty-eight miles. He sailed its whole length, as 
far as it was navigable. But was he the first white man 
to sail up the Hudson? Did not some of the French 
traders on Manhattan Island precede him? 
-1609 — Henry Hudson, eighty-five years after Veraz- 
zano, entered New York Bay, and sixty-seven years 
after Allefonsce sailed up the river, now called by 
his name. 

Mr. William Harper Bennett, in the first chapter 
of "Catholic Footsteps in Old New York" gives these 
and other facts, and in an extensive bibliography 
shows us where to look: for further information; but 
it is a pity that he or some one else has not gathered 
together all the facts concerning the pre-Hudson trips 
up the Hudson. J. F. Sheahan. 

Poughkeepsie, N. Y. 



WELLS AND DABWIN, AND THE DOCTBINE OF 
EVOLUTION. 

To the Editor of the Scientific American: 

The pioneer work in evolution of William Charles 
Wells, M D., of Charleston, S. C, is written up in 
the following scientific journals: Medical Record, Feb- 
ruary 15th, 1908, February 13th, 1909, and The Journal 
of the American Medical Association, March 15th, 
1909. 

It appears to the writer that European scientists 
have overlooked some points which may entitle Amer- 
ica to a large share in the honor of the discovery of 
the principle of natural selection and the law of the 
survival of the fittest. Possibly Darwin's statements 
have been underestimated, while his opinions have 
been overrated. In the historical sketch of the later 
editions of "The Origin of Species," Darwin furnishes 
the following facts : . Dr. Wells "distinctly recognizes 
the principle of natural selection, and this is the first 
recognition which has been indicated; but he applies 
it only to the races of man, and to certain characters 
alone." "As far as the mere enunciation of the prin- 
ciple of natural selection is concerned, it is quite im- 
material whether or not Prof. Owen preceded me, for 
both of us, as shown in this historical sketch, were 
long ago preceded by Dr. Wells and Mr. Matthews." 

Study of the historical sketch seems to invite the 
belief that Wells's distinct recognition; application, and 
precedent enunciation do not raise Wells's work, in 
Darwin's estimation, above that of some who appear 
to have done little more tJian imperfectly copy what 
Wells had already discovered, clearly applied and 
enunciated. 

The discovery of the principle of natural selection 
seems to be claimed by several scientists, and only 
some writers have given Wells's wortr the credit of 
its important influence upon evolutionary thought; 
but all writers seem to consider both the claims of 
Darwin and of Dr. Alfred Russel Wallace, who, inde- 
pendently and almost coincidentally, discovered the 
principle of natural selection. 

NOBBUBNE BABNABD JENKINS, M* D. 

New York, N. Y. 



A Novel Rudder Indicator. 

A rudder indicator is now made which indicates 
the position of a rudder at night without the use of 
any light in the wheel house. The device is made 
entirely of bronze and is attached to the steering 
wheel. An arrow traveling over a dial indicates the 
exact position of the rudder, swinging as it does with 
the rudder so that the position of the rudder may be 
seen instantly in daylight. At night, the scale re- 
mains dark if the rudder is amidship. If the rudder 
is to port, a red light illuminates a translucent shield, 
thus notifying the helmsman immediately of the goa- 
eral position of the rudder, while the arrow gives the 
exact angular deflection. If the rudder is to star- 
board, the shield glows green. In no instance is any 
bright light shown to interfere with or obscure t"he 
wheelman's vision, which is the case wherever a light, 
is turned on in the wheel house. 
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Common Ignition Troubles. 

BY E. Q. WILLIAMS. 

If we were to judge by some of the things we read, 
all ignition troubles are common enough, but if one 
takes into consideration the number of outfits that 
are in unskilled hands and the treatment they fre- 
quently receive, the wonder grows, not that there are 
some troubles, but that there are not a great many 
more. 

One of the commonest troubles is weak batteries. 
When starting out everything runs all right and per- 
haps continues until the car is so far away that a 
new battery is not to be had, when skipping or mis- 
fires begin, and continue to grow worse until per- 
haps the engine stops. 

In cases of this kind an ounce of prevention is worth 
several pounds of cure, but when the ounce is not 
used, it is necessary to do the next best thing. If 
in a boat or auto, there are frequently some used-up 
dry cells lying around in the odd corners, and among 
them may be one or two that still have some life in 
them. Adding these to the others in series may help 
one to limp along to where naw batteries may be 
secured, even though 8 or 10 cells are used in series. 
If all cells are in about the same condition, putting 
two, or even more sets if you have them, in parallel 
will help amazingly. If you are near a drug store or 
where you can get some sal ammoniac, try drilling 
three or more holes deep into the cell — clear to the 
bottom won't hurt anything — and pouring in a strong 
solution of sal ammoniac in water. Let it soak in well; 
then put in some more. Keep doing this for 10 or 15 
minutes and it will help out, though it takes some time 
for it to soak through and get thoroughly at work. 
Dilute sulphuric acid is also recommended for this 
purpose, though the writer has never tried it and 
cannot say hov well it will work. If one were near 
a. source* of direct current, putting the cells in series 
with, a bank of lamps — with the positive pole of the 
line to the carbon of the cells — and running the cur- 
rent through for a time, will rejuvenate them, though 
as one can nearly always get new cells where cur- 
rent can be. had, this scheme doesn't amount to much. 

Broken wires and bad connections are also respon- 
sible for their share of troubles. Broken wires can 
usually be located easily-if one goes at it right. 

When your engine stops, turn it over once or twice 
and if nothing happens, or if you have a spark jump 
and you do not hear anything buzz, some main con- 
nection has gone; if one or two cylinders work and 
the rest do -not, then the individual wires to the dead 
cylinders are the. ones to investigate. 

The first place to look is at the wires that move; 
for instance, the. timer wires; these frequently break 
at the binding post on the timer. Next look at any 
loose places where the wire may jar up and down; 
it may be broken, inside of the insulation. If you 
have an extra piece of wire handy — and it is an ex- 
cellent plan to have some of what is called "annunci- 
ator wire" coiled up in your kit — run it across in 
the place of the suspected wire, connecting it in. 
Then try your motor again, proceeding in this way 
until you find the trouble. 

An excellent plan is to leave the motor on contact 
so that, in the case where it has jump spark igni- 
tion, the vibrator of the coil will begin to buzz as 
soon as the trouble is found; or if the engine has 
make-and-break igniters, touching the wire which has 
been taken off the electrode to the frame will tell 
the story. 

Sometimes the jarring of the motor will break the 
ground wire or make its connection work loose; some- 
times a wire will break with apparently no reason 
and in places where apparently it is absolutely cer- 
taia that there is no possible way for it to break, so 
that in hunting trouble, never take it for granted that 
anything is right, but consider that it is liable to be 
wrong until it is proved right. 

Sometimes the battery connectors break off, or the 
binding posts jar loose and the current passing through 
a poor connection turns it black, so that it does not 
carry the current as it should; this is sometimes diffi- 
cult to find, but when it is suspected, the best thing 
to do is to go over the connectors, giving each a strong 
pull on each end; then go over each of the binding 
nuts with a pair of pliers and tighten them up so 
that they are solid. If a battery tester is at hand, 
try testing the battery clear across from the first cell 
to the last. This will show whether all connections 
are carrying current or not, though even if this test 
shows all right, the jarring from running may make 
loose connections show trouble. 

One of the worst things to ferret out is a trouble 
that comes and goes. Perhaps everything will work 
all right for a few minutes or hours, and then the 
trouble breaks out, and after a few minutes' hunt it is 
gone only to reappear later. 

Such troubles are usually caused by a poor con- 
nection, a wire broken inside of the insulation, etc. 
Perhaps the timer pulls so far around that it grounds 
a contact; sometimes a lever in a certain position will 
crowd a wire so that the insulation wears off. But in 
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any event, when trouble of this kind comes, careful 
study and thought about all the conditions will do 
wonders in locating it. Above all things, don't get 
rattled and begin to pull things to pieces, but go at 
it slowly and carefully, thinking over all the circum- 
stances that might cause it, and your trouble will 
soon be found. 

■»•»•♦ 

Bacterial Fertilizers. 

Plants assimilate nitrogen only in the form of ni- 
trates, and it is now known that the nitrogen of or- 
ganic manures is converted into nitric acid in the 
soil, by the agency of certain bacteria. This discovery 
led to the manufacture of fertilizers which contained, 
in addition to organic nitrogen and lime, strong cul- 
tures of selected nitrifying bacteria, but the results 
expected were not fully obtained. There are two rea- 
sons for the failure. In the first place, bacteria bred 
in the laboratory become less prolific when they are 
suddenly placed in the soil, a medium to which they 
are not accustomed. In the second place, the few 
millions of bacteria thus introduced into the field are 
utterly inadequate to the task imposed upon them, 
unless they multiply very rapidly. 

Stoklasa, director of the Prague experiment sta- 
tion, has devised a method of accustoming laboratory 
cultures to the soil by cultivating them, for a time, 
in a mass of earth. This earth was then employed as 
a fertilizer and was -found to increase the crop by one- 
third. Stoklasa recommends the following method: 
2,500 parts of earth are mixed with 50 parts of de- 
phosphoration slag and sprinkled with a mixture of 
100 parts of molasses and 1,000 parts of water. A cul- 
ture liquid is prepared by adding 2" parts of glucose, 
1/5 part of carbonate of lime, and 1/20 part of potas- 
sium phosphate to 100 parts of water. To this liquid 
are added a few drops of pure cultures of two very 
active nitrifying bacteria, Radio'bacter and Azotobac- 
ter. When the liquid has become filled with bacteria 
it is sprinkled over the heap of prepared earth. A 
few days later this earth is applied to the land in 
liberal doses, about four tons to the acre. This novel 
fertilizer can be made very cheaply. It will be ob- 
served that the bacteria, in their transition from the 
laboratory culture medium to the soil of the field, pass 
through two media of intermediate composition and 
thus become acclimated by easy stages. 

■ — ■»■■■♦ 

Preserving Wood with Insoluble Fluorides. 

The impregnation of wood with solutions of fluorides 
exerts an excellent preservative action, but insoluble 
fluorides would be still more effective, as they could 
not be washed out. Their insolubility prevents their 
application in the usual way and they can be intro- 
duced only by forming them within the wood. For 
example, the insoluble fluoride of lead, which is in- 
stantly precipitated when solutions of a lead salt and 
of an alkaline fluoride are mixed, could be deposited 
in the fiber of the wood by impregnating it succes- 
sively with those solutions. But a similar result can 
be produced with a single liquid. When a dilute 
solution of an alkaline fluoride is mixed with a dilute 
solution of a salt of zinc, copper, iron or chronium, 
no precipitate falls at once, but an almost insoluble 
fluoride is precipitated when the liquid is heated to 
from 140 to 212 deg. F. This precipitate may be a 
normal, basic or double fluoride, or an oxyfluoride, 
according to the salts employed and their proportion. 
Hence it is only necessary to impregnate the wood 
with the cold mixed solutions and then to heat it 
to the temperature of precipitation. The minimum 
quantity of alkaline fluoride used is that required for 
the formation of the neutral fluoride, but in view of 
the possible formation of a basic salt, it is preferable 
to use an excess of alkaline fluoride. 



The Death of John B. Hall. 

John D. Hall, one of the most prolific of American 
inventors, died in New York on April 20th at the age 
of eighty years. Mr. Hall was both a mechanical and 
a civil engineer. He received his early education in 
a country school and later matriculated at Union Col- 
lege, from which he was graduated in 1854. It was 
in California during the gold fever that he first pat- 
ented an invention, a contrivance for separating gold 
from ores. When he returned East he became chief 
engineer for a Philadelphia manufacturer of thermom- 
eters. In that capacity, his mechanical genius was 
displayed in his invention of improved processes of 
manufacture. His inventions brought him a large 
fortune in royalties. 



Glass containing a large amount of manganese ac- 
quires a violet tint -after a month's exposure to sun- 
light. Glass containing only traces of manganese be- 
comes discolored in less than a year, and the tint 
deepens with time. The color, however, is not neces- 
sarily produced by the presence of manganese, for 
Jena glass contains manganese but is not discolored 
by sunlight. A violet background appears to acceler- 
ate, and a brown or black background to retard, the 
effect of sunlight on glass discolored by it. 



352 



Scientific American, 



.May 8, 1909. 



BECENT SUCCESSFUL FRENCH MONOPLANES. 

Three of our illustrations depict the three latest 
monoplanes that have recently made successful flights 
in Prance. The largest and most impressive of these 
•is the "Antoinette V," which is the fifth machine huilt 
by the company of that name in Paris. The 
first of these, known as the "Gastambide-Man- 
gin," was experimented with about a year 
ago. Since then four others have been built. 
M. Rene Demanest has been making excellent 
flights above the parade ground at Chalons, 
and the photograph depicts him in one of 
these. On April 9th, after a series of bril- 
liant trial flights of not more than five in 
number, he won the last of the "250-meter" 
prizes of the Aero Club of France. He has 
also made other flights of about a mile, in- 
cluding several turns. His machine is fitted 
with movable wing tips on the rear edges of 
the plane. These are used to maintain the 
transverse stability, and are operated by a 
vertical wheel beside the aviator's seat and 
convenient to his right hand. The horizontal 
rudder at the rear end of the triangular body 
frame is worked by another wheel in front 
of the aviator. The latter's seat is in this 
frame, just back of the rear edge of the plane. 
A condenser of fine copper tubes extends for- 
ward on each side of the body frame from 
the aviator's seat to the front end for con- 
densing steam formed from the cooling water. 
The plane is guyed to a central mast above and 
to the running gear below. The latter con- 
sists of a pair of .pneumatic-tired wheels, run- 
ning forward from between which is a beam 
with a roller on its front end. A telescopic 
tube with a shock absorber supports this 
beam near its front end, and takes the in- 
itial blow when the monoplane alights. The 
8-cylinder, 50-horse-power Antoinette motor is 
mounted on top of the triangular body frame 
at its front end, and carries a single 2-bladed 
propeller on its crankshaft. For an excellent 
idea of the arrangement of the motor and con- 
denser, as well as for a description of the 
former, see Supplement No. 1728; while a 
general view of an Antoinette monoplane as 
exhibited in the first Paris Aeronautical Salon 
appears in Supplement No. 1725. The ma- 
chine has a spread of 12 meters (39.36 feet), 
a surface of 40 square meters (430.5 square 
feet), and a weight of 500 kilogrammes (1,102 
pounds). The weight lifted per square foot 
is therefore 2.9 pounds. The speed of the 
machine is over 40 miles an hour. Such a 
monoplane can be imported into the United 
States for $6,500, and the purchaser will be taught to 
fly it, if he cares to go to Paris for that purpose. 

The "No. XI" Bleriot monoplane, which is shown in 
another of our illustrations, is the latest machine of 
that . indomitable aviator, M. Louis Bleriot. By light- 
ening the construction, and making his machine as 
small as' possible, M. Bleriot has succeeded in reduc- 
ing the weight with aviator to 230 kilogrammes (507 
pounds). The spread of the monoplane is but 7 me- 
ters (22.97 feet), and the length over all is the same. 
The surface is 15 square meters (161.46 square feet), 
so that the weight carried per square foot is 3.13 
pounds. The "Bleriot IX" carried 4*4 pounds to the 
square foot, so that although the present machine is 
much smaller and lighter than the former one, the 
weight lifted per square foot is less. The wing tips 
on the ends of the plane have been dispensed with, 
and the wings themselves are warped instead. The 
horizontal rudder consists of movable wing tips on each 
end of a fixed surface placed at the rear beneath the 



body framework. The motor used is a 30-horse-power 
R. E. P. 7-cylinder air-cooled engine. It is mounted 
at the front end of the body framework, and is direct- 
connected to a 4-bladed propeller having aluminium 
blades of nearly rectangular shape. The machine as 




The Bleriot "Jfo. XI" monoplane inflight. 





The 



huge "Antoinette" and tiny •* Santos Dnmont" monoplanes 
in full flight. 



first constructed had only 12 square meters (129.2 
square feet) of supporting surface, but this has been 
increased since the first successful 200-meter (656-foot) 
flights were-made at Issy last January. The speed is 
about 46% miles per hour. M. Bleriot has been ex- 
perimenting of late at Buc, where M. Pelterie has a 
private aerodrome. In February he made several 
splendid flights of 1 to 1% minutes with his "No. IX," 
in which he made turns with great ease. On March 
9th he made a flight of nearly a mile (1,500 meters) 
with turns with the "No. XI" machine shown here- 
with; while on March 15th, after executing several 
flights of 500 to 700 meters. (1,640 to 2,297 feet), he 
made a splendid one of 2,500 meters (1.55 miles) in 
two minutes with several turns. On April 5th he ex- 
perienced a slight accident, owing to a wind gust. 
The machine came to the ground suddenly, but was 
not seriously damaged, nor was the aviator hurt. We 
have published descriptions of Bleriot's aeroplanes 
and of the R. E. P. motor in previous issues. 



The small monoplane shown in one of the illustra- 
tions is that of Santos Dumont. This machine is so 
tiny that it can be transported on an automobile, as 
was shown in the December 12th, 1908, issue of the 
Scientific American. An excellent illustration of the 
motor as he now has it arranged will also be 
found in Supplement No. 1730. This machine 
has a spread of 5 meters (16.4 feet) and is 6 
meters (19.7 feet) long. Its weight complete 
with aviator is variously given as 120 and 
140 kilogrammes (264.6 and 308.6 pounds). 
Taking the latter figure, the weight per 
square foot of supporting surface is 2.48 
pounds. The machine has a, double-opposed- 
cylinder air-cooled motor with water-cooled 
heads located on the front edge of the plane. 
A large wood propeller is carried upon the 
motor crankshaft. A suitably braced bamboo 
pole runs back and carries the tail, and water 
tubes are run along this pole for the purpose 
of cooling the water of the motor heads. In 
this way, the extra air resistance of the radia- 
tor is dispensed witb. Several excellent 
flights have been made lately, the best of 
these being at St. Cyr on April 8th, when M. 
Dumont flew 1% miles in a straight line, 
passing over telegraph wires, fences, etc. The 
machine has made other flights, and has 
shown its capability of turning and of being 
readily controlled. It is the smallest and 
one of the most successful monoplanes that 
have ever been produced. 

» >»« ■> 
THE WINNING HOTOB BOATS AT MONACO. 
Two of the photographs reproduced on this 
page show the British and French champions 
that made new world's records last month at 
the Monaco races. The former is a new 15- 
meter (49.2-foot) racer fitted with twin screws 
and two 12-cylinder Wolseley-Siddeley gaso- 
line engines of 300 horse-power each, while 
the latter is the same Tellier hull that was 
used last year but which was fitted this time 
with four 4-cylinder 120-hprse-power motors 
connected jn pairs, driving twin screws also. 
The results of most of the races were given 
in the April 17th issue of this journal, but 
it will perhaps be well to recapitulate here. 
The two boats illustrated and the American 
"Standard" were the only 15-meter craft. Our 
other boat, "Dixie II," was only 12 meters 
(40 feet) in length and about one-third as 
powerful. The "Standard" was practically 
rebuilt at Monaco, and she did not race, while 
the "Dixie II" could do nothing in the Medi- 
terranean. 

The first race in which the American, French, and 
English racers met was that for the Prize of Monte 
Carlo, held on April 4th. The distance was 50 kilo- 
meters (31.07 miles), and the winner was the "Wolse- 
ley-Siddeley II" in 49 minutes and 4/5 second, or at 
an average speed of 38.03 miles an hour. The "Pan- 
hard-Levassor" finished but 13 4/5 seconds behind the 
"Wolseley-Siddeley II," while ithe "Dixie II" averaged 
only 21.16 miles an hour. 

The "Coupe des Nations" 100-kilometer (62.1-mile) 
race was won by the "Wolseley-Siddeley" in 1:35: 
9 3/5 at an average speed of 39.15 miles an hour. The 
best lap of the 16 was covered in 5:44 at a speed of 
40.6 miles an hour. The "Panhard" dropped out with 
a broken connecting rod* in the 13th round, and the 
"Dixie II" with a leaking water pump in the 14th. The 
English champion made a flying kilometer in 56 1/5 
seconds, or at the rate of 39.77 miles an hour. The 
hydroplane "Due" covered the same distance at a speed 
of 41.09 miles an hour. 





The « Panhard-Levassor " racing at Monaco. The "Wolseley-Siddeley II" at foil speed. 

BECENT FLYING MONOPLANES AND BACING MOTOB BOATS IN FBANCE. 
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THE ELECTBIC AEBIAL MONO-RAIL UP THE 
WETTEEHOEN. 

BY THE ENGLISH COBEESPONDENT OF THE SCIENTIFIC AMEBICAN. 

An entirely new departure in railroad engineering, 
in its relation to the ascent of mountains, has re- 
cently been in- 
augurated by 
the opening of 
the new line 
for ascending 
the steep prec- 
ipices of the 
Wetterhorn in 
Switze r 1 a n d. 
The topograph- 
i c a 1 features 
were such 
that the con- 
struction of a 
surface r a i 1- 
road was out 
of the ques- 
tion except at 
enormous ex- 
pense, while 
the route 
would have 
been tortuous 
and lengthy, 
winding up 
the mountain 
face and en- 
tailing the 
heavy cutting 
of galleries and 
tunnels for the 
laying of the 
track. 

Under these 
c i rcumstances 
the promoters 
of this enter- 
prise decided 
to adopt an 
aerial system 
compris ing 
two sets of cables each carrying a car and so dis- 
posed as to work in alternate directions simultaneously 
so as to secure a counterbalancing system. In evolv- 
ing the system best adapted to the project, it was 
decided to combine the broad principles of the ordi- 
nary aerial cable system generally practised with 



those of the suspended railroad invented by the late 
Herr Eugen Langen and which is now in successful 
operation between Barmen and Elberfeld in Germany. 
It will be recollected that in this last-named idea the 
car is suspended from the running truck, which is 




The restaurant near the npper station. View from the Grindelwald glacier. 



mounted on wheels disposed in a single longitudinal 
line and running on A or inverted U-shaped supports 
according as the line is negotiating streets or pass- 
ing over the river. 

In the Wetterhorn railway the rigid rail of the 
Langen system upon which the trolley runs is repre- 



sented by two stout cables placed one above the other. 
Upon these is mounted the trolley comprising two 
pairs of wheels disposed exactly one above the other 
in the vertical plane and a trolley body, occupy ing the 
space between the two cables, thus forming a com- 
pact, almost 
rect angular 
truck of nar- 
row width. 

The car it- 
self is support- 
ed from the 
trolley, being 
hung from a 
transverse 
axle passing 
through the 
center of the 
trolley body, 
and in such a 
manner that it 
is quite free, 
so that the car 
can always 
maintain a n 
absolutely per- 
pendicular po- 
sition irrespec- 
tive of the gra- 
dient. The sus- 
pension sys- 
tem, as may 
be seen, com- 
prises an in- 
verted V-frame 
on either side 
of the trolley, 
with the apex 
mounted on 
the carrying 
transverse 
axle, and the 
opposite e x- 
tremities an- 
chored to the 
roof members 
of the frame of the car beneath. At the prow of 
the trolley is secured a suitable transverse framing 
to the outer extremities of which are attached 
the ends of two hoisting ropes by means of 
which the carriage is hauled up the cableway. The 
track wheels are equipped with guide channels for 




The car near the lower station, showing double cable track and method 

of suspending car. 



Upper station, showing carriage at landing stage, the ironwork of the engine 
.house, and method of attaching hauling cables to car trolley. 
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directing the track ropes through the grooves of the 
upper and lower running wheels respectively, so that 
the two are kept the requisite distance apart and the 
wheels secure, the maximum amount of adhesion and 
at the same time prevent derailment. 

By means of this railway the traveler is hoisted 
through the air to a height of some 5,250 feet ahove 
sea level to Enge station, a halting point perched on 
a ledge on the face. of the mountain. The lower or 
departure station is at the foot of the mountain some 
4,000 feet ahove sea-level at the snout of the Grindel- 
wald Upper Glacier and ahout an hour's walk from 
the terminus of the surface railroad at Grindelwald, 
and in close proximity to the Wetterhorn hotel, which 
is the center for mountaineering and other expeditions 
throughout the district. The situation of the lower 
station is such that the line to the upper terminus 
passes through an angle of 45 deg. 

The higher station at Enge is situated on the goat 
path that climbs round the face of the mountain and 
is carried on a convenient ledge 5,250 feet above sea- 
level or 1,250 feet above the lower station. A sub- 
stantial pier-like structure of masonry has been built 
at this point, projecting from the contour of the moun- 
tain, to serve as a convenient stage for the traveling 
carriage to enter to land and embark passengers. 
Above the station is situated the power installation. 
The power house at its outward end is 
carried upon a substantial heavy steel- 
work foundation, the side trusses be- 
ing built diagonally and crossing and 
locking with the central vertical sec- 
tion at angles of about 45 deg., thereby 
giving the foundation ironwork the 
form of the letter V, as may be seen 
from the illustration. This plan was 
adopted not only on account of the 
great factor of strength rendered pos- 
sible, but because it offered the most 
convenient arrangements in the dis- 
position and operation of the hauling 
cables and drums. So precipitous is 
the ascent that on looking out from 
the landing stage of the Enge station, 
it appears to be a precipitous drop 
down the mountain side to the lower 
terminus below. 

The winding station at Enge comprises 
two main horizontal winding drums 
driven by electric motors. The ropes 
from the drum pulleys pass through 
the station and over vertically placed 
grooved pulleys to the prow attach- 
ment of the car truck, to which they 
are attached as already described. 
These latter pulleys project partially 
through the power house flooring as 
shown in the illustration, so that a 
perfectly clear passage is afforded to 
the ropes between the car-trolley and 
the winding mechanism. Track cables 
are anchored at either end to a 
depth of 30 feet into the solid ground 
and are covered with cement piles and 
masonry. For the purpose of carrying 
out the work of construction, which 
was undertaken by the Fonderie de 
Berne, to whom we are indebted for 
the courteous permission to "reproduce 
the accompanying photographs, a tem- 
porary aerial railway was erected be- 
tween the departure and Enge stations 
for the transport of the requisite build- 
ing material for the latter point, while 
the heavy track cables were hauled up 
from the lower point by means of a powerful wind- 
lass installed at Enge. 

The distance between the two stations is about 1,300 
feet and it is carried out in a single span, the aline- 
ment of the cable representing a gradient of about 
80 deg. The motive power requisite for operating the 
railway is drawn from the Grindelwald power sta- 
tion supplied from a hydro-electric station on the 
Black Liitschine River. The power is transmitted to 
the Enge station by three overhead conductors on 
wooden poles. 

The cars themselves have a carrying capacity of 
ten persons. They are of. light construction and are 
fitted with every possible mechanism to insure safety 
in transit. The brakes, of a special type, are par- 
ticularly powerful and capable of holding the car on- 
the steepest sections of the line. The provision and 
testing of the brakes constituted one of the most 
important features of the installations, since it was 
realized that they would have to be of exceptional 
strength, in order to control the car upon the higher 
and steepest stretches of the cables. 

In making the ascent the traveler is afforded a 
magnificent view over the glacier flowing beneath, 
while the situation of the upper terminus at Enge 
provides facilities for easily attaining sight-seeing 
points from which striking panoramas over the sur- 



rounding mountain peaks may be gained. The rail- 
way for this reason is certain to prove a powerful 
attraction to visitors, so that its commercial success 
is practically assured. 

Owing to the railway being operated upon the 
"compensating" system — that is, one car descends 
while the other ascends — the consumption of electri- 
cal energy is very small, and materially contributes 
to the economics of the system. Wear and tear are 
also reduced to the minimum, as experience with 
ordinary cableways has already emphasized. Herr 
Feldmann, who is responsible for the idea here, shows 
that by this invention not only is the negotiation of 
mountains by railroads considerably simplified, and 
complete stability secured, but the initial cost and 
maintenance expenses are very materially reduced. 
Though this is the first instance to which the inven- 
tion has been • applied, the Fonderie de Berne are 
already completing arrangements for its adoption in 
other parts of the Swiss Alps where the prevailing 
conditions render a rack or other system of surface 
railroad impracticable owing to capital outlay. Even 
in the case of the Wetterhorn this first stratch is 
but part of a more complete, scheme for reaching the 
peak of the mountain, which will mean the attain- 
ment of an altitude of some 12,150 feet above sea 
level. The preliminary surveys have proved that the 




Upper terminus perched on the mountain side. Railroad and car in mid-air, 
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project offers no insuperable difficulties. As experi- 
ence of working is gained the projectors will become 
possessed of more reliable data upon which to extend 
its application, since pioneering is inevitably some- 
what slow. The present installation, however, has cer- 
tainly emphasized in no uncertain manner the celerity 
with which the system can be carried out, since the 
construction of this line occupied only about two 
years, which period in future operations can be con- 
siderably decreased. Certainly to the traveler the sys- 
tem possesses many attractive features. Transporta- 
tion is rapid and comfortable, since the cars travel 
with remarkable steadiness and smoothness, while 
owing to the lower cost of installation tariffs can be 
proportionately reduced. In addition it will serve 
to bring within the reach of all, many points among 
the Alps which at present are inaccessible to aught 
but the daring and those animated by the spirit of 
mountainering adventure. 



Phonograph Appliance for Visible Record. 

A large proportion of public singers have a faulty 
pronunciation, as is weir known. This defect is fur- 
ther exaggerated by the phonograph, even in the case 
of the best instruments, and it often happens that 
one's pleasure in hearing a record is lessened by not 
being able to understand the words. M. De Pezzer, 
a Paris scientist, overcomes the difficulty by using an 
apparatus which can be adapted to any phonograph 
and carries a paper strip with the words to accompany 
the music so that we see the words as the music is 
heard, and at the proper time. To this end a box is 
fitted to the phonograph and it has a guide in which 
the paper band can slide along. The band is unrolled 
from a roller on one side and it is driven along by 
perforations in the sides of the band which work with 
a toothed roller. At the other end, a roller winds up 
the strip as it is fed along. A groove or window cut 
in the box makes a part of the band visible. The 
toothed driving wheel of the strip is connected by 
gearing with the phonograph mechanism, but it can 
be thrown out of gear at any moment by a suitable 
device. An already prepared band is put in place 
and it is started at the moment the first note is heard. 
The essential point lies in preparing the paper strip, 
and this is carried out by obtaining a first graphic 
diagram which the apparatus furnishes. To this, end 
a strip of white paper is mounted in the 
above box and there is mounted an' elec- 
tric registering device whose stylus, a 
lead pencil point, bears upon the paper 
as it runs along. Contact can be made 
for the electric device by a telegraph 
key. A phonograph disk being mounted 
in place, a skilled person listens to 
the piece of music and beats time by 
means of the telegraph key, so as to 
make a record of intervals or notes up- 
on the paper by means of the stylus, 
thus giving the structural record of 
the piece. Each beat represents a note 
and the intervals between the notes are 
then shown. Afterward the proper 
syllable is written opposite each beat 
and we thus have the record of the 
musical piece. This' first record gives a 
model from which printed records are 
easily made, the only essential point 
being to observe the time divisions of 
the original. 

> > » : — 

Visible Vibrations of the 
Atmosphere. 

M. Raymond*- has communicated to 
the Astronomical Society of France a 
method of obtaining ocular evidence of 
the existence of waves and currents in 
the atmosphere, by projecting -on a 
screen a magnified image of the sun. 
The first observation of this kind was 
made by Ventura. The focusing can be 
so adjusted as to bring out sharply the 
vibrations of the air in the form of 
markings which cross the sun's image, 
A remarkable regularity and parallelism 
of the markings, and consequently of 
the stream lines of the atmosphere, is 
frequently observed. 

Puiseux has called attention to the 
analogy between these phenomena and 
the fringes and shadows which are so 
often seen moving over the ground and 
along walls during total solar eclipses, 
especially just before and after totality, 
when the visible disk of the Sun is re- 
duced to a narrow crescent. These fringes have given 
rise to numerous discussions. Their explanation is 
undoubtedly .to be found in the refraction of the sun's 
rays by ripples in the upper atmosphere, running 
parallel to the general direction of the thin solar 
crescent. When the entire disk of the sun is visible 
the shadows cast by its various parts overlap and be- 
come confused and hence invisible. A parallelism be- 
tween the course of the fringes and that of very high 
cirrus clouds crossing the face of the sun has also 
been observed. 

Miss C. O. Stevens has discovered a method of see- 
ing atmospheric waves, not as projections, but di- 
rectly, and without waiting for an eclipse. If the 
eyes are protected by a screen of thin fabric it is 
often possible to see a series of bands, alternately 
light and dark, moving across the face of the sun. 
These bauds are due to a moving train of air waves, 
which act as prisms. — Cosmos. 



A convenient rule of- thumb for ascertaining ap- 
proximately the size of engine required to drive a di- 
rect-current dynamo is to multiply the kilowatts of 
output by 1.7 for small machines, 1.6 for medium sizes, 
and 1.5 for 500 kilowatts or over. The result will be 
about the brake horse-power required. — Power and the 
Engineer. 



The city of Denver, Col., has recently installed a 
new bacteriological laboratory at City Hall, which is 
one of the most complete in the country. The physi- 
cians of the city depend absolutely on the bacteriologi- 
cal work of- the department for diphtheria, and they 
are in hopes this season of doing efficient work in 
typhoid fever. 
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AN IMPROVED COFFEE URN. 
Pictured In the accompanying engraving is a coffee 
urn arranged to distribute water under steam pressure 
over the coffee, and permit it to. percolate therethrough 
into the coffee pot, where it is maintained near, hut 
always slightly below, the boiling point. The urn is 
so arranged that it may be taken apart and thoroughly 
cleaned. It consists essentially of three receptacles, 
which are placed one above the other. The 
lower receptacle A is filled with water, the receptacle 
B serves as the coffee pot, while the ground coffee is 
placed in the container C. The container G is 
formed with a perforated bottom D, and its upper 

end is closed by means 
of a dome-shaped cover. 
Running up through 
the center of the recep- 
tacle G is a tube E, 
which is provided with 
a hood F at the upper 
end. Fitted in the tube 
E is a second tube G, 
which extends through 
the coffee pot and into 
the boiler A. A tube H 
in the coffee pot sur- 
rounds the tube G, and 
its upper end fits snug- 
ly into the expanded 
lower end of the tube 
E. The coffee pot is 
provided with a faucet 
I, through which the 
coffee may be drawn off. 
In operation an alcohol 
lamp is placed under 
the urn, and when the 
water begins to boil, the 
steam forces it up 
through the tube G against the hood F, and thence 
into the receptacle G. The boiling water percolates 
through the ground coffee, and falls into the chamber 
B. It will be evident that the temperature of the 
coffee in the receptacle B will always be maintained 
under the boiling point. The boiler A is provided 
with a vent at one side, which is closed by a plug J. 
Ordinarily, it is advisable to unscrew this plug slight- 
ly, so as to permit the steam to escape and prevent 
the water from being forced through the tube too 
rapidly. However, to prepare the coffee quickly, the 
vent may be sealed by screwing the plug in tightly. 
If it is desired to stop the operation of the coffee urn, 
the plug J is removed, to let the steam flow out freely. 
The inventor of this coffee urn is Mr. E. C. Dalleine, 
of 7 East 40th Street, New York city. 
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BOILER-TUBE CLEANER. 
The boiler-tube cleaner which is illustrated herewith 
is adapted to be expanded within a boiler flue so as 
to crack off the scale. The device is particularly 
adapted for use in vertical flues so that the scale will 
fall to the bottom of the boiler. As shown in the sec- 
tional view, the device consists of a head A provided 
with a recess in which are journaled two rollers B. 
The rollers are preferably disposed at an angle to the 
axis of the head. Directly beneath these rollers is 
a second recess adapted to receive a block G, in which 
a roller E is journaled. The inner surface of the 
block C is conical in form and is adapted to engage a 
tapered surface D on a needle F, which projects axial- 
ly through the head A. A portion of the needle is 
threaded in the head A, so that when a wrench is ap- 
plied to the squared ends of the needle the latter may 
be fed inward to force the block C outward. To pre- 
vent the block C from turning when the needle is 
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operated a screw G is provided, the inner end of which 
engages a keyway or slot in the block. In operation 
the device is inserted in a boiler flue just beyond the 
flue sheet, after which the needle F is turned by means 
of a monkey wrench, thereby forcing the roller E out- 
ward and virtually expanding the cleaner. The rollers 
B and E are disposed at such an angle, with reference 
to the axis of the head, as to permit of readily moving 
the cleaner through the boiler flue, as the head is ro- 
tated. The rollers will then crack off the scale as the 
head is fed into the flue. Mr. Willis E. Prazee, of 
Vergas, Minn., is the inventor of this boiler flue 
cleaner. 

•»<»>» 

Restriction In Trade-mark Registration. 

BY PERRY B. TURPIN. 

In the exercise of its appellate jurisdiction over 
the Patent Office, the Court of Appeals of the District 
of Columbia has recently handed down several im- 
portant decisions affecting trade-mark registration. 

Three of these decisions are especially noteworthy 
in that the first decides what are goods of the same 
class from a trade-mark standpoint; the second deci- 
sion relates to the inclusion in a registration with 
matter registrable per se of non-registrable matter; 
while the third decision relates to descriptive marks 
and to what can and cannot be registered. 

The first decision referred to above, being that of 
Walter Baker & Company, Limited, vs. Harrison, was 
decided December 22nd, 1908. In this case Mr. Jus- 
tice Van Orsdel, after holding that the marks were 
the same, decided that coffee and cocoa are goods of 
the same descriptive properties. In the decision the 
court said: 

"Things may be said to possess the same descrip- 
tive properties when they can be applied to the same 
general use." 

Again it says: 

"A mark should be denied, not only when used upon 
goods of the same descriptive properties as a similar 
registered mark, but when used on goods belonging 
to the same general class." 

This case went up to the court on appeal from a 
decision of the Commissioner sustaining a demurrer 
to the opposition, and the court reversed the Com- 
missioner's decision and has taken a stand, as to the 
similarity of goods, far in advance of that heretofore 
occupied by the Patent Office. 

The second decision is in the case of Johnson & 
Brandan, rendered January 5th, 1909. In this case 
the applicant presented for registration a mark "hav- 
ing the descriptive word (Asbestos) printed in large 
letters across, and partly obscuring the figure of the 
ass. This was also an opposition case, and Mr. Chief 
Justice Shepard said: 

"The word Asbestos is clearly descriptive of the 
goods manufactured by each party." 

In sustaining the demurrer the Patent Office Ex- 
aminer thought that there was other matter in the 
mark, as applied for, far more striking than the 
word Asbestos, and the Commissioner of Patents re- 
garded the word Asbestos "merely as a descriptive 
and subordinate feature of the applicant's trade 
mark." 

The court, however, said: 

"The applicant deliberately selected and carefully 
designated the trade mark having the descriptive 
word printed in large letters across and partly "obscur- 
ing the figure of the ass. He thereby made it an 
actual and permanent feature of his trade mark." 

Thereupon the court expressed the opinion that the 
Commissioner should have denied registration, as 
claimed, giving the applicant at the same time an 
opportunity to amend by omitting the objectionable 
word. 

The third case decided, February 2nd, 1909, by Mr. 
Justice Van Orsdel, In re Central Consumers Com- 
pany. This was an appeal from the decision of the 
Commissioner of . Patents refusing to register the 
word "Nextobeer" as a trade mark for a non-intoxi- 
cating malt beverage, and the court affirmed the Com- 
missioner's decision, saying: 

"It requires no stretch of the imagination to under- 
stand how the public would at once draw the infer- 
ence it is manifestly intended it should draw from 
the use of this mark, that the beverage on which it 
is used is almost the same as beer, or a good substi- 
tute for beer, or possesses almost the same ingredi- 
ents and qualities as beer." 

Further on, the court aptly says: 

"It was not intended that the mark should lend 
value to the goods, but that the quality of the goods 
and the reputation of the owner should ultimately 
make the mark valuable as a symbol in the connec- 
tion in which it may be used." 

Now these three decisions are of importance to 
producers operating under trade marks, the enor- 
mous value of which is well understood, in that they 
teach: 

First, the necessity of avoiding the adoption of a 
mark owned by another and used "on goods belong- 
ing to the same general class." 
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Second, that the application for registration should 
not include a non-registrable word or symbol With one 
that is registrable in itself; and 

Finally, that the mark should not be descriptive of 
the character or quality of the goods upon which it is 
used. If the trade mark be a word, Mr. Justice Van 
Orsdel says, it should not possess: 

"An inherent significance that would of itself en- 
hance the sale or value of the article to which it may 
be applied." 

While it will be seen the action of the court tends 
to restrict trade-mark registration, it also operates to 
enhance the real value of registration in cases prop- 
erly entitled thereto. 



DELIVERY APPARATUS FOR MAIL CARS. 
A simple apparatus for delivering mail bags or 
similar packages from a moving train is shown in 
the accompanying engraving. The arrangement is 
such as to deliver the article without a violent shock 
or blow. A housing is placed adjacent to the track 
to receive the bag and the apparatus acts automatic- 
ally to throw the bag into the housing while the 




DELIVERY APPARATUS FOR MAIL CARS. 

train is passing. Our illustration shows a train with 
the mail car partly broken away to reveal the details 
of the delivering apparatus. In the car there is a 
compartment, access to which is had through a lid 
at the top. At the upper end of the compartment is 
a holder carried by a lever which passes through the 
floor of the car and is fulcrumed to the sill below. 
The other arm of the lever projects downward and is 
adapted to engage an operating rail secured to the 
ties. The lever is held in normal vertical position by 
a spring, but when it strikes the operating rail, which 
is curved away from the adjacent track rail, it is 
swung on the fulcrum, throwing the holder through 
an opening in the side of the car to the position 
indicated by dotted lines in the engraving. This 
serves to pitch the contents of the holder into the 
housing. The mail bag slides along a slideway in 
the housing and drops into a compartment at the end. 
There is a compartment at each end of the slideway 
so as to receive the mail from trains running in either 
direction. A patent on this invention has recently 
been secured by Mr. Henry Hoffman, 4608 South Broad- 
way, St. Louis, Mo. 

m ■ 1 m 

BACK- PRESSURE REDUCER. 

The mechanism ' illustrated herewith is particularly 
adapted for use with blowers, pumps, standpipes, and 
like devices, through which a flow of liquid is main- 
tained, and its object is to provide means for bal- 
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ancing the back pressure, and thereby Insuring easier 
running of the blower or pump. As shown in our 
illustration, the water flows up the' standpipe A, and 
into an enlargement or casing B secured thereon. 
The water passes into the casing B by way of a 
chamber C and a set of reaction arms E. The chamber 
C is mountea on a ball bearing, and as the water flows 
out through the arms E, it is rotated. Float D serves 
to lift the chamber C, and relieve the weight on the 
ball bearing. To prevent it from being lifted off en- 
tirely from the ball bearing, the upper surface of the 
float is engaged by a ball F, supported in a bracket. 
Our illustration shows a second reducer above the 
one> just described, which may be used wherever neces- 
sary. This is of spherical form, the casing G serving 
the same purpose as the casing B. The water fills the 
chamber H at the top of the standpipe, and flows 
thence through the reaction arms I. To relieve the 
weight of the rotating member on the ball bearing, a 
spherical float J is provided, and this is prevented 
from rising too far by a ball K, which bears against the 
top of the float. A check valve is preferably placed 
in the delivery pipe above the reducer, to prevent 
downward leakage. The inventor of'this back-pressure 
reducer is Mr. J. B. Ricketts, of* Woodland Hall, Forest 
Park, Baltimore, Md. 



Toaster. — The toaster which is illustrated in the 
accompanying sketch is arranged for use in toasting 
slices of bread in a vertical position. The holder is 
swiveled on the handle of the toaster', and a rod is 



ODDITIES IN INTENTIONS. 
Hand Bag. — A rather complete hand bag is shown 
in the accompanying engraving. It is formed with «, 
large compartment and a number of smaller compart- 
ments or pockets, in which money, visiting cards, etc., 




HAND BAG. 

can be carried. Unlike the ordinary hand-bag, acceae 
can be had to any or all of these pockets without 
opening the main bag. The forward pocket on the 
left-hand side is formed with a catch, in which a 
pocketbook may be detachably secured. 

Window Vbntilatoe. — The ventilator which is shown 
herewith is arranged not to admit air into a room, 
but to withdraw the foul air from the room. The 
cross-sectional view, Fig. 2, shows how this is done. 
A small box projects from the upper part of the win- 
dow at the outside. The ends of the box are open, 
so as to permit the air to flow through in either direc- 
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WINDOW VENTILATOB. 

tion. An opening through the center of the box com- 
municates with the interior of the room. By an ar- 
rangement of baffle plates in the box, an aspirating 
effect is produced, which will draw out the foul air 
from the room. The baffles also prevent rain or sleet 
from entering the room in stormy weather. 
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attached to one> end of it, with which the holder may 
be turned on its pivot to bring the opposite side of the 
slice to the fire. The rod passes through an eye 
formed on the handle, and is provided with a notch, 
which engages the eye when the holder is at right 
angles to the handle. 

Knife Sharpener. — Something rather novel in knife 
sharpeners has recently been invented. The device 
has the shape of a ring, with the sharpening surface 
on the inside. It can be used on the dining-room 




KNIFE SHABFENEB. 

table. A protector or shield of metal is placed over 
the back of the knife blade. The blade is then sharp- 
ened by pressing it against the inner surface of the 
ring and rolling the ring along the table. While the 
ring is rolling, the knife should be moved lengthwise 
through it. 

Double-Acting Shears. — The ordinary shears or 
scissors will cut only when the handles are being 
pressed together. We show here a pair of shears that 
will also cut when the handles are moved apart. This 
double cutting action is obtained by the use of three 
blades, two parallel blades being connected to one 
handle, while the third is connected to the other 
handle. The purpose of this arrangement is to en- 




DOUBLE-ACTING SHEABS. 

able a person to do the cutting by moving the handles 
in either direction, thus saving the lost motion in the 
operation of the ordinary shears. 

An Artistic Fly Trap. — Fly paper and fly traps are 
not pleasing objects in the dining room and yet some 
means of suppressing flies is often absolutely neces- 
sary. A Frenchman, bearing this in mind, has designed 
a trap which makes a pleasing ornament for the table 
and yet is effective in capturing the annoying insect. 
He provides a disk formed with a ring of depressions 
or cups which are baited with jelly or the like. By 
means of clockwork in the base of the trap the disk 
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is slowly revolved, bringing the cups, one by one, um- 
der a vertical cylinder of wire netting. The trap is 
covered by a miniature representation of a windmill. 
The flies enter the door of the mill and while they are 
busy eating the bait, they are carried under the tower. 
Alarmed at this they fly upward, easily finding their 
way through the openings in the top of the two 
cones. Once in the prison tower they cannot escape, 
and must await the hand of the executioner. 

Indoor Running Machine. — An enthusiastic "Mara- 
thoner," who evidently does not get sufficient outdoor 
exercise, has devised a simple apparatus which will en- 




INDOOB SUNNING MACHINE. 

able him to develop his running muscles indoors. The 
apparatus is on the order of a treadmill. It consists of 
a rack mounted at an incline in a suitable frame, and 
provided with a series of rollers on which the athlete 
runs. The frame is formed with handles at the side, 
bo as to prevent him from falling in case he should 
lose his balance, and which will permit him to stop 
running when he desires to do so. 

Bottle Cooler. — In ordinary bottle coolers no pro- 
vision is made for covering the upper part of the 
bottle with ice, and, as 
a consequence, the liquid 
first drawn out of the bot- 
tle is not as cool as it 
should be. A German in- 
ventor has conceived the 
idea of placing the ice 
over the top of the bottle, 
and as the cooler liquid 
falls owing to its greater 
weight, a circulation is set 
up which will cool the en- 
tire contents of the bottle. 
The cooler consists of a 
double-walled cylinder, the 
inner wall being arranged 
to fit onto the bottle. The 
ice is placed between the 
two walls of the cylinder. 
A rubber band on the in- 
ner wall presses against 
the bottle neck, so as to 
hold the bottle in the cool- 
er when the latter is 
lifted by means of the handle. 

Lather Rubber. — To obviate the necessity of rub- 
bing lather into the skin with the fingers, when shav- 




BOTTLE COOLEB. 




AN ABTISTIC FLY TBAP. 



LATHES BUBBEB. 

ing, a small attachment for the shaving brush has 
been provided. It consists of a rubber cup which is 
fitted over the handle of the brush. The end face of 
the cap is formed with a series of concentric annular 
flanges which catch the lather and assist in rubbing 
it into the skin. 
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RECENTLY PATENTED INTENTIONS. 
Pertaining to Apparel. 

TAILOR'S SQUARE. — J. A. Caelsteom, 
New York, N. Y. The invention relates to 
drafting and measuring instruments, and its 
purpose is to provide a square arranged for 
conveniently obtaining any division of any 
breast size in drafting garments, without re- 
quiring calculation on the part of the tailor, 
and thus reducing the making of mistakes 
and errors in drafting to a minimum. 

SHOE-CALK. — M. M. Schaney, Dubois, Pa. 
In this invention the improvement is in ice 
creepers and it has for an object to provide 
a novel construction built mostly inside of 
the heel of boots or shoes and including 
spikes or calks arranged to be projected or 
retracted by means of cams on a sliding 
operating rod. 

SHOULDER-BRACE. — L. C. Accola, Brush, 
Colo. The object of this inventor is to pro- 
vide a brace with few parts, which can be 
adjusted readily and which will not cause 
the wearer any inconvenience. Curved metal 
springs are provided to hold the shoulders 
back in place without confining or restricting 
the movements of the body, as is done with 
ordinary braces which are in the nature of 
bandages. 



Electrical Devices. 

INCANDESCENT - LAMP CLUSTER. — F. 
Schwartz and L. Kleinmann, New York, N. Y. 
In the present patent the invention has ref- 
erence to electric lighting, and the object of 
the improvement is the production of an 
electric light fixture having a cluster of lamps 
or lights constructed and arranged in such a 
way that the lights may be turned on in 
groups of one, two, three, or four lights, etc. 

POLARIZED RELAY. — P. Ribbe, Halensee, 
near Berlin, Germany. The invention relates 
to a relay which can be operated by currents 
or impulses of a very low pressure, such as 
from 10- 5 amperes to 10- 10 amperes and even 
less. It may be arranged either to momen- 
tarily close a secondary circuit or to control 
effects of light. As many consecutive im- 
pulses as from one hundred to several thou- 
sands per second can be permitted to circu- 
late in the primary circuit for causing the 
relay to produce a corresponding number of 
secondary effects per second. 

DYNAMO-VENTILATOR.— D. R. McCul- 
lough, Pocatello, Idaho. In the present 
patent the improvement has reference to 
means enveloping the dynamic elements of an 
electric generator or motor, for confining and 
restricting the ventilation of the machine to 
the parts to be ventilated, and to means for 
effecting an interchange of air through said 
parts. 

LEVER-CHECK FOR ELECTRIC CON- 
TROLLERS. — J. Thomas, New York, N. ,Y 
The lever will operate so as to prevent its 
being suddenly rotated in a direction which 
will throw the full strength of the current. 
The device operates so that while it does not 
prevent the lever from being moved into the 
position which will turn the current on, it 
does not prevent its being swung to that po- 
sition by a single continuous advancing move- 
ment. Even if the controller lever is in the 
hand of an unskilled motorman, it will be 
impossible for him to turn the- current on 
suddenly, to the injury of the motor. 

MANUFACTURE OF SENSITIVE CELLS. 
— P. Ribbe, Halensee, near Berlin, Germany. 
In this new method fine parallel metallic con- 
ductors are produced in the shape of hair- 
lines, so that after covering them with a 
fine layer of selenium or the like a cell sensi- 
tive to light is obtained superior to ordinary 
selenium cells in efficiency and sensitiveness. 
By this new method the maximum sensitive- 
ness of the cell is obtained. 

LIGHTNING-ARRESTER OR LINE-DIS- 
CONNECTOR.— J. W. Pedigo, Chariton, Iowa. 
The invention relates more particularly to 
arresters employed in connection with a tele- 
phone or other delicate instrument, susceptible 
to injury from the overcharging of its cir- 
cuit. An object is to provide a device in 
which a double disconnection is effected by 
one movement. 



Of Interest to Farmers. 

GANG-PLOW. — A. Mecham, Bdinburg, N. D. 
The object here is to provide details for a 
plow, which adapt the series of individual 
plows forming a gang and that are arranged 
laterally in sequence to automatically adjust 
themselves to conform to the undulations of 
the soil ; and to so construct the attachment 
between each individual plow beam and the 
main frame beam, that the connection will 
automatically release a plow that is held from 
progress by an obstruction in or on the soil 
traversed by the gang plow. 

BROODER. — G. H. Lee, Omaha, Neb. This 
brooder will not require other heat than that 
developed by the bodies of the chicks within 
the brooder. An object is to produce a brood- 
er for this general purpose, having a special 
construction which will tend to conserve the 
heat from the bodies of the chicks, and which 
will provide for the ventilation without danger 
of crowding. 

ATTACHMENT FOR THRESHING-MA- 
CHINES. — C. O. Fredrickson, Osceola, Neb. 
The object of the inventor is to provide a 
member which forms a continuation of the 
concave of a threshing machine, the member 



being formed of slots which are arranged 
longitudinally of the machine and which as- 
sist in separating the grain from the straw, 
without impeding the movements of the straw 
through the machine. 

MOTOR-PLOW. — A. E. Cook, Odebolt, Iowa. 
The invention relates to a form in which the 
side thrust of one tool or gang of tools is 
resisted not by an opposing tool or gang of 
tools, but by means of a device which oper- 
ates somewhat like the landside of a common 
plow. This device is in the form of one or 
more disks which enter the earth and are 
adjustable to facilitate steering the plow. It 
may, however, assume various other forms, 
such as that of a continuous runner or plate 
which enters~the earth to prevent lateral mo- 
tion after the manner of a keel of a marine 
vessel. t ■ 

DRAFT MECHANISM.— H. Messman, Jef- 
ferson Township, Ind. By means of this 
mechanism four horses may be attached to a 
plow in such a way that none of the horses 
will be obliged to step in the soft plowed 
ground. In other words the mechanism affords 
means for attaching the horses in a laterally 
displaced position toward the land. 

MOWING-MACHINE. — A. M. Leoni, High- 
land, N. Y. An arrangement is provided 
whereby the mower bar 01 cutter may be 
driven independently of the speed of advance 
of the implement. The mechanism transmits 
the driving force to the cutter bar, which 
will operate in such a way as to prevent 
injury to the teeth of the cutter when ob- 
structions such as stones and the like be- 
come caught in the teeth. It operates auto- 
matically to throw . the driving mechanism 
out of operation, thus preventing accidents to 
the cutter bar and other parts. Mr. Leoni 
has invented another mowing machine. He 
drives the mower bar by means of a gasoline 
engine, and employs a special transmission de- 
vice which operates in such a way that if 
obstructions come between the teeth of the 
cutter, the ignition circuit connected with the 
spark plug will be opened so as to stop the 
engine. The mower bar is driven from the 
engine through a clutch, and he provides auto- 
matic means for opening, this clutch when 
the mower bar is raised. 



Of General Interest. 

PICTURE-FRAME. — J. B. Weber, Unioi» 
Hill, N. J. In this case the invention has 
reference to picture frames, and the object of 
the inventor is the production of a light and 
simple frame for a picture or a card, which 
will hold the card against warping, and which 
will give the picture or card an ornamental 
appearance. 

FILING CABINET. — H. L. Squires, Mor- 
gan City, La. The construction in this in- 
stance embodies a plurality of similar box- 
like receptacles, permits inspection of the 
interior of the receptacles while closed, 
through a glazed front wall on each receptacle, 
permits each receptacle" to be rocked into 
opened condition affording access to Its con- 
tents, and provides an alarm that will be 
sounded when any receptacle is opened. 

MEANS FOR SECURING PARTS OF FUR- 
NITURE TOGETHER. — P. Sicotte, Lansing, 
Kan. One purpose here is to provide means 
for assembling portions of an article of furni- 
ture, which will compensate for variations 
in the thickness of different parts that are 
assembled, due to warpage or shrinkage. The 
invention dispenses with the use of screws, 
nails or pins and with -the necessity of using 
tools in the erection of an article of furniture, 
which has previously been completed and 
knocked down so as to separate its members 
for transportation. 

SHUTTER ATTACHMENT— C. Maechler, 
New York, N. Y. Mr. Maeehler's invention 
refers to shutter attachments suitable for use 
upon windows and the like, his more particu- 
lar object being to provide for the leaves of 
the shutter a comparatively high degree of 
adjustability, and also to enable the leaves to 
be held rigidly in position when once adjusted. 

METAL DOOR. — A. C. Goddard, New York, 
N. Y. This Improvement provides a door 
made in its main parts of sheet metal, the 
parts being fastened or locked together to 
render the door exceedingly strong and capa- 
ble of withstanding a high heat in case of 
fire, and means for fastening the parts to- 
gether being invisible, thus rendering the door 
exceedingly ornamental. 

WATERPROOF CEMENT— M. M. S'mith, 
Fredonia, Kan. This process is for use in 
the manufacture of white waterproof cement 
of a kind suitable for the making of articles 
of stone, or for other uses where a white 
waterproof cement is desirable. The object of 
the invention is to provide a method by which 
an ordinary cement composed of varying pro- 
portions, can be whitened and waterproofed 
after being burned to a clinker. 

APPARATUS FOR FORMING HEAD- 
STONES FROM PLASTIC MATERIAL.— C. C. 
Wingo, Baltimore, Md. The primary object 
of the inventor is to provide a substitute for 
marble head-stones or tomb-stones, and for 
wall tablets, or inscription plates, etc. To 
this end he forms the same from hydraulic 
cement, which, as is well known, becomes ex- 
ceedingly hard and is practically indestructible. 

LETTER AND PARCEL HOLDER.— M. C. 
Long, Newton Township, Iowa. This device 
facilitates the work of mail clerks and saves 
twine. A plate is laid on the package to be 



secured with the disk upward, and at ap- 
proximately the longitudinal center of the 
package. The string is then brought upwardly 
around the package and between the spring 
and the disk, and thence at right angles 
around the package in a transverse direction, 
and encircling the disk twice, passing between 
the spring portion and the disk each time. 

BOAT. — G. White., Ashtabula, Ohio. The 
invention has for its aim the provision of»a 
boat with a series of hydroplanes which are 
spaced apart and are pivoted to the bottom 
of the boat, there being means provided to 
hold the hydroplanes in operative position. 
Another object is to provide an improved 
form of hydroplanes. 

HORSESHOE.— W. O'Brien, Woodland, Cal. 
The improvement comprises a body portion, 
a rib depending from the inner edge of the 
body portion, the latter extending laterally 
downward beyond the rib's outer face and 
such extension perforated for nails, and the 
inner face of the rib being curved from end 
to end in cross section on curved lines with 
a pitch increasing toward the heels and the 
outer face of the rib and forming an edge 
extending approximately throughout the 
length of the rib. 

ADVERTISING DEVICE.— J. R. Warren 
and G. W. Packard, Jr., Deadwood, S. D. 
The improvement relates to devices or signs 
using the tumbling panels known as "Jacob's 
ladder," and its object is to provide, a device 
arranged to allow viewing the signs from 
both sides and to display four different 
legends on each sign, thus increasing the ca- 
pacity of the device without increasing the 
bulk. 

INTERCHANGEABLE LOCKING-BORDER. 
— J. S. Voorhees, New York, N. Y. The bor- 
der is arranged to readily connect the border 
pieces with each- other, and to securely hold 
the same in place, to allow of conveniently 
interchanging and connecting border pieces of 
different length, for forming narrow or wide 
borders for columns of different width and 
for long or short matter to be inclosed by 
the border, the arrangement also serving to 
allow the set up type and'its border to be set 
aside for future use without requiring tying 
of the border by the use of cords, bands or 
the like. 

CORE-ARBOR.— I. H. Long and S. A. Mil- 
ligan, Louisville, Ky. The invention relates 
to the manufacture of cast iron pipes hav- 
ing integral branches. The arbor is for use 
in green sand or sharp sand cores, and ar- 
ranged to permit of securely interlocking the 
branch with the main core arbor, without 
danger from the branch core sagging or be- 
coming loose, and to allow quick unlocking 
of the branch core arbor and removing the 
cores from the pipe after the casting opera- 
tion is completed. 

PROCESS FOR RENDERING MATERIAL 
OF ANY KIND PROOF AGAINST THE 
ACTION OF MOISTURE AND OF CHEMI- 
CAL AGENTS. — A. Kronstein, 95 Kreigs- 
strasse, Karlsruhe, Germany. Mr. Kron- 
stein's process is based upon the property of 
certain organic bodies to form solid sub- 
stances at an elevated temperature, which 
are insoluble in the ordinary solvents, anO 
are not attacked by the action of acids or of 
dilute alkalies even at the elevated tempera- 
ture of 270 deg. centigrade. 

DOOR-HANGER.— H. Fabian, New York, 
N. Y. An object in this case is to provide a 
hanger for doors, sliding windows or similar 
objects, by means of which the door or win- 
dow is supported so that it can be opened 
or closed with little friction, and requires 
but a slight expenditure of effort to operate 
it, and in which the hammer occupies com- 
paratively little space. 

GUY-ROPE CABLE CLAMP. — L. H. Knapp, 
Syracuse, N. Y. At the ends of guy wires 5r 
cables, such as used for staying telegraph 
poles, stacks, etc., it is necessary to form 
loops by means of which the guy wires or 
ropes are secured in position. The object here 
Is to provide a clamp of simple construction 
which can be quickly applied to clamp the 
main pait of the cable to the end of the 
loop. \ 



Hardware, 

TACK-PULLEB— J. S. Swan, Jr., Mount 
Vernon, N. Y. The improvement relates to 
tack pullers in connection with tool handles, 
and in all analogous relations where it can 
be used for pulling tacks, the special purpose 
being to mount the puller upon such a por- 
tion of a handle as will render the puller 
effective for many purposes, and at the same 
time strengthen the handle. 

LOCKING DEVICE FOR NUTS AND THE 
LIKE. — C. E. Rancillaz, Colombes, France. 
The object of the invention is to produce a 
construction serving the purpose of locking 
nuts and the like, by permanently fixing the 
nut to the intermediate washer before placing 
in position to avoid the risk of losing this 
part and to effect automatically the deforma- 
tion which insures the fixing of the nut with- 
out using tools or other external means. 

VISE. — J. E. Bashoeb and C. W. Jensen, 
Tippecanoe City, Ohio. The invention has 
for its purpose the production of a vise in 
which a movable jaw may be quickly adjusted 
by hand toward or from a fixed jaw, accord- 
ing to the thickness of the work to be 
grasped, and then secured and caused to move 



slightly toward the fixed jaw by the turn- 
ing of a handle bar or lever. 

LOCK. — M. Nadolski, Jersey City, N. J. 
The aim in this case is to produce a lock of 
simple construction which will operate in a 
simple manner without the use of a spring. 
The inventor contemplates a construction by 
means of which the bolt is positively held 
against withdrawal when in its locked po- 
sition. 

COMBINED JOINTER AND RAKER.— J. V. 
Close, Rowayton, Conn. In this single tool 
the opposite ends are adapted for bricklayers' 
uses. The parts which engage with the 
mortar are detachable from the body of the 
tool, so that different parts having a dif- 
ferent shape and size may be substituted in 
place thereof. The part used for jointing 
or pointing constitutes the handle for the 
tool while it is being used for raking. 



Beating and Lighting. 

HEATING APPARATUS.— N. M. Eddy, 
Alpena, Mich. The purpose of the present in- 
vention is to provide an apparatus arranged 
to return the water of condensation from air 
piping to the boiler and to render the action 
entirely automatic, without requiring readjust- 
ment of the parts at any time. It relates to 
apparatus such as. shown and described in the 
Letters Patent of the U. S., formerly granted 
to Mr. Eddy. 

WICK-TRIMMER. — W. J. Lee, Arcadia, Mo. 
In the present patent the invention is an im- 
provement in wick trimmers, and has for its 
purpose the provision of a novel construction 
whereby the wicks may be trimmed from with- 
out the burner into the desired curved form 
in order to secure the proper shape of flames. 

HEATING APPARATUS'.— A. Zeck and F. 
Van Zeck, Grafton, W. Va. This invention 
is such as shown and described in Letters 
Patent of the U. S. formerly granted to these 
inventors. The object is to provide an ap- 
paratus in which steam and hot water heat- 
ing are combined in a very simple and effective 
manner. No sudden change of the tempera- 
ture of the water in the radiator takes place, 
as the same^ water level in the radiator is 
maintained and the temperature is raised 
evenly and rapidly. 

ACE-TYLENE-GAS GENERATOR.— T. S. 
Towle, Stanton, Mich. The invention refers 
to carbid holders employed in the generation 
of a volume of acetylene gas as a motive 
agent for portable engines, and more particu- 
larly for automobile vehicles. The holder af- 
fords a compact, convenient device which is 
positive in its action for the removal of 
spent residuum and the constant exposure of 
fresh carbid to water jets, thus insuring a 
uniform generation of gas supply as a motive 
agent. 

AUTOMATIC FIRE-KINDLER.— J. C. St. 
Clair, Butte, Mont. The improvement has in 
view the provision of a kindler adapted to 
automatically operate at any predetermined 
timo to start a fire. The invention is more 
especially designed for cooking ranges. It, 
however, can be applied to other types of 
stoves, as well as to open fireplaces, and oper- 
ate with equal effectiveness. 



Household Utilities. 

FLAT-IRON STAND.— W. L. Headly, Col- 
wyn, Pa. In this invention the intention is 
to provide a simple, inexpensive, and service- 
able stand for irons or the like, which has a 
bracket for removably securing it to the top 
of a table or the like, and obviates the danger 
of the stand with the iron thereon being 
knocked off or turned over. 

FOOT-REST. — J. A. Gaertnee, Baltimore, 
Md. The invention is especially adapted for 
use with a rocking chair in that it permits 
a person using the chair to rock while his 
feet are supported upon the rest, the latter 
having a swinging motion in unison with the 
movement of the chair. It is composed of 
few operating parts and therefore is not likely 
to get out of order. 

FUEL-ECONOMIZER. — F. W. Conmey, Wy- 
oming, Iowa. The device may be set close 
to a heating or cooking stove, being practi- 
cally out of the way. Means provide for con- 
necting the device directly to the smoke 
conductor or outlets, and for causing the 
heated products of combustion to take a down- 
ward course through a series of conductors, 
and then up through a main conductor to a 
flue. 

DETACHABLE HANDLE FOR FRYING- 
PANS AND OTHER CULINARY VESSELS.— 
D. T. Abercrombie, Newark, N. J. The inten- 
tion of the improvement is to provide a han- 
dle for frying pans and other culinary ves- 
sels, arranged to permit of securely attach- 
ing the handle to the vessel when using the 
latter for its legitimate purposes, and to il- 
low quick removal of the handle from the 
vessel for convenient shipping and storing. 

CHAIR ATTACHMENT— D. S. Curtiss, 
Seattle, Wash. The invention relates to furni- 
ture, and its object is to provide a rocking 
attachment and foot rest for use on ordinary 
chairs and rocking chairs and arranged to 
permit the user to conveniently tilt the chair 
back to a desired position, thus insuring com- 
fort to the occupant. 

FOLDING TABLE.— A. Hummel, New 
York, N. Y. In this patent the invention re- 
lates to folding tables, Mr. Hummel's more 
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particular purpose being to provide a type of 
such table in which there are a number of 
leaves connected together at all times and 
adapted to fold and unfold for the purpose 
of extending or reducing the length or width 
of the table. 

IRONING-BOARD.— O. W. MlMS, Darda- 
nelle, Ark. The "Board can be supported from 
the wall at right angles thereto, It being pos- 
sible to change the angularity. Means are 
provided whereby the board can be quickly 
and conveniently installed in any room and 
readily removed from Its support, and where- 
in when the board is connected with a support 
and is not needed, it can be made to stand 
paralled with and close to Its support. 

POWDER-PUFF. — P. E. Page, Asheville, 
N. C. This powder puff is very compact in 
construction and is arranged to permit of 
convenient application or storing in a re- 
ceptacle to retain the puff and the powder 
therein in good condition for a long time, and 
to allow of conveniently carrying the recep- 
tacle and puff therein around in a pocket, 
hand bag or other carrier. 



Machines and Mechanical Devices. 

TRANSMISSION-GEARING.— E. E. Larson, 
Thompson, Iowa. The more particular purpose 
here is to produce a type of 'gearing in which 
the power is transmitted through gears acting 
upon a revoluble member, this member being 
retarded to a greater or lesser extent by aid 
of friction gears, the degree of retardation gov- 
erning the positiveness of the drive, and also 
controlling the speed of the driven element as 
compared with that of the driving element. 

MACHINE-TOOL. — B. Franz, 20 Giesser- 
strasse, Leipzig-Plagwitz, Germany. The in- 
vention relates to tools in which the feed or 
re-setting of the work or of the tools for the 
next operation is effected automatically. An 
object is to cause the feed or re-setting to take 
place on the one hand during the return move- 
ment, and on the other hand directly by means 
of the mechanism producing the return, so 
that a special dividing device is unnecessary. 

LINE-CUTTER. — J. J. Davin, Washington, 
Pa. This cutter is for use in wells and bor- 
ings. It is adapted to be slidably arranged 
on a drill controlling line, and having cutting 
means for engaging a line at any desired point 
to sever it. It is also adapted to be slidably 
arranged on a drill line and has cutting means 
for severing the line at any desired point, the 
cutting mechanism being operable by an up- 
ward pull on the cutter. 

CIRCULATING SYSTEM.— T. E. Warren, 
Ticonderoga, N. Y. The object here is to 
provide a system, more especially designed for 
circulating fibrous stock, such as sulfite pulp, 
wood pulp, soda pulp, and the like from a 
stock chest to beaters and other machines, 
and arranged to require comparatively little 
power to circulate the stock through the line 
and to prevent the water from leaking out of 
the stock and thus prevent the same from 
hardening in the pipe line. 

TIDE-MOTOR.— W. J. White, Oyster Bay, 
N. Y. This invention relates to motors adapt- 
ed to be operated by the rising and falling of 
a water level. On the rising of the level the 
motor is operated by the buoyancy of the float, 
and on the downward movement it is operated 
by gravity. It can also be used wherever 
there is a rising or falling of the water level 
from any cause whatever. 

POWER-TRANSMISSION MECHANISM.— 
F. E. Seddon, Hoboken, and W. H. Douglas, 
Belleville, N. J. This mechanism is for use 
on automobiles and other vehicles and mecha- 
nisms requiring a varying and differential 
action in either direction and arranged to 
allow forward or backward driving of any 
desired speed without reversing or changing 
the speed of the motor, and to permit the 
driven wheels to run at a differential speed 
when the vehicle turns around a corner or in 
a sinuous track. 

PORTABLE TURNING-LATHE.— W. D. Vbr- 
schotle, Tanrago, Ballisodare, Ireland. The 
principal object here is to provide a tool 
which will be little heavier and will occupy 
little more room than an ordinary drilling 
brace and which, when required for use, can 
be assembled and clamped to any convenient 
support, or can in various situations be em- 
ployed instead of a brace for boring holes with 
accuracy and dispatch, while the parts can be 
quickly taken asunder and carried in an ordi- 
nary tool basket. 

FEEDER FOR GRINDERS.— R. J. Steen, 
Canyon, Texas. The invention involves a new 
attachment for use within the hopper of 
crushers or grinders, and the object is to 
facilitate the feeding of the material to the 
grinding or crushing mechanism. It Is appli- 
cable to any form of grinder having a hopper, 
but it is especially applicable to grinders and 
crushers for grain. 

SPOOL-HOLDER. — F. Mayor, New York, 
N. Y. A holder is provided adapted to be ap- 
plied to the machine either vertically or hori- 
zontally, the same embodying two heads ar- 
ranged at the opposite ends of a cushioned 
stem, one head being permanently attached 
to the stem and provided with a number of 
spool-supporting pins, and the other detach- 
ably applied to the stem and secured thereto 
by a novel lock. 

WATER-METER. — C. Lory, New Windsor, 
and C. A. Lory, Fort Collins, Colo. The fact 
is made use of in this invention that there is 



a definite relation between the rate of dis- 
charge and the varying depth of the water, 
this rate of discharge being different in dif- 
ferent instances, yet capable of being calcu- 
lated from measurements or appropriate weir 
formula;. 

CAN-STRAIGHTENER.— T. H. Hart, Ever- 
ett, Mass. The purpose in this instance is the 
provision of a supporting former provided with 
surfaces arranged at an angle to each other 
adapted to respectively engage In the inside 
of the breast and body of the can, and a 
pivoted compressing former having correspond- 
ing surfaces for engaging the outside of the 
breast and body opposite the supporting 
former. 

DITCHING-MACHINE. — E. J. S'Chramke, 
Saginaw West Side, Mich. In this machine a 
wheeled truck is mounted on a wagon, so 
that the truck can travel on the wagon. The 
wheeled truck carries a motor and at its 
front has a reciprocating frame carrying cut- 
ters at the under side and has a belt elevator 
for the dirt. The motor serves to reciprocate 
the frame and cut the ditch as the truck 
moves rearwardly on the wagon. The wagon 
serves to shift the whole apparatus to a new 
position. 

COIN PACKAGING AND COUNTING MA- 
CHINE. — A. Serena, New York, N. Y. This 
machine is for use in facilitating the forming 
of packages or cartridges of coins of different 
dimensions. These packages are simply small 
cylinders of paper which are of sufficiently 
large diameter to receive the coins laid side 
by side. When the package is filled Its ends 
are simply folded over the coins at the outer 
ends so as to form a compact package of the 
coins. 

ACTUATING MECHANISM FOR PRINT- 
ING-PRESS THROW-OFFS. — ■ J. Springer, 
San Francisco, Cal. The Invention is an im- 
provement in the actuating mechanism for 
printing-press throw-offs, and has for its ob- 
ject to dispense with the conventional hand- 
operated lever for this purpose and provide 
a treadle as a substitute, whereby the oper- 
ator may have the free use of both hands for 
feeding the press. 

ABRADING-MACHINE.— J. Milne, Jr., 
Cleveland, Tenn. This machine will sandpaper 
and smooth wood and other like materials. 
Means provide for increasing or decreasing 
the pressure of the abrasive members, thereby 
regulating their action on the material which 
is being worked. Means also provide for 
new abrasive surfaces being brought into op- 
erative position. 

FLOOR-SCRAPING MACHINE.— R. S. La 
Rue, Bellefontaine, Ohio. The invention per- 
tains to machines used for leveling and 
smoothing the surfaces of floors, and has for 
its purpose to provide details of construction 
for a machine of this type, that afford a 
scraper which is simple, strong, and durable, 
perfect In operation, readily adjusted, and 
easily operated. 

ROTARY MEASURING DEVICE.— S. Irino, 
Salt Lake City, Utah. The invention relates 
more particularly to a measuring device which 
has a rotatable measuring wheel, distance indi- 
cating mechanism controlled thereby, a detent 
for holding the wheel Immovable when not 
in use, and means for positioning the wheel 
with its point of contact with the ground, at 
a predetermined distance from a fixed point, 
so that it is possible therewith to measure ac- 
curately a distance starting from a wall or 
other obstruction. 

OPERATING MECHANISM FOR DOORS.— 
W. H. Evans, Buffalo, N. Y. This mechan- 
ism is for use on exit or other door for pay- 
as-you-enter cars, but may be employed to op- 
erate doors of almost every description. A 
vertical shaft having a crank secured thereto, 
the latter being connected by an adjustable 
connecting rod to an operating lever disposed 
so as to open the door, one end of the lever 
being supported in a swivel hanger, provided 
with roller bearings which act as a fulcrum. 
A detachable handle Is also provided to en- 
gage the connecting means secured to the 
shaft. 



Railways and Tbelr Accessories. 

RAILWAY PORTABLE COUCH.— E. Bbr- 
linger, New York, N. Y. The invention has 
reference to couches, and more particularly 
to couches of such type as to be readily car- 
ried around by hand and useful to passengers 
upon railways, as a means for enabling a 
traveler to recline while aboard a car. When 
not in use the couch may be taken apart and 
the two cushions placed together. 

CAR-FENDER— G. R. Watson, North Ya- 
kima, Wash. The purpose in this instance is 
to provide details of construction for a fen- 
der, that are practical and Inexpensive, and 
which, when assembled and mounted upon a 
street car, will prevent serious accidents by 
catching and lifting into a safe position any 
one who has been struck by the fender. 

SWITCH-ROD. — H. M. Mitchell, Salt Lake 
City, Utah. A yielding rod allows the switch 
to be run through by a car either direction 
without damaging the switch points or break- 
ing the operating connections ; and after being 
passed, the points will automatically resume 
normal closed position. The improved rod is 
made in sections with a spring between, the 
latter being held in a novel manner and the 
rod section being so constructed as to main- 
tain alinement and position, and adjustable 
to take up any slack and to properly make 
the connection between the switch point and 
the stand. 

AUTOMATIC RETAINING-VALVE.— C. Mar- 
tin and M. Beasley, Dickson, Tenn. The in- 
vention relates to fluid pressure brakes of the 
Westinghouse and like types, and its object 
is to provide an automatic retaining valve, 
arranged to allow of recharging the auxiliary 
reservoir without releasing the brakes, thus 
preventing the acceleration of the train, espe- 
cially when running down a steep grade. 



Pertaining to Vehicles. 

SEALING COMPOSITION FOR VEHICLE- 
TIRES. — W. W. McCord, G. F. Clark, and 
P. M. Hall, Seattle, Wash. In this patent 
the invention has reference to certain improve- 
ments in pneumatic vehicle tires, and more 
particularly to a fluid or plastic substance, so 
arranged in the tire that in case of a punc- 
ture, the substance will immediately fill the 
aperture and prevent the escape of air. 

WAGON-JACK.— D. A. Gilchrist, Belgrade, 
Mont. Upon this lifting jack a wagon may 
be readily mounted and its wheels raised from 
a floor or the ground, and thus be free for 
removal for lubrication of the spindles that 
the wheels rotate upon. This lifting and sup- 
porting jack will serve effectively as a stock 
chute for a wagon. 

STEERING - GEAR FOR TRACTION - EN- 
GINES. — D. H. Randall and C. C. Whit- 
comb, Coon Rapids, Iowa. This invention is 
in the nature of a gear designed more particu- 
larly for use on traction engines and motor 
vehicles, but applicable also to other uses. In 
such vehicles the usual method of steering is 
by a deflection of the front axle in a hori- 
zontal plane about its vertical kingbolt and it 
has been common heretofore to effect this by 
the motor mechanism of a steam piston acting 
through a chain passing around pulleys to the 
opposite ends of the front axle. 

EMERGENCY-STOP FOR MOTOR-VEHI- 
CLES. — P. Krause, Babylon, N. Y. In this 
case the invention pertains to improvements 
in motor vehicles, and more particularly to an 
emergency stop mechanism whereby the brakes 
may be applied and the engine stopped by a 
passenger other than the chauffeur, should the 
chauffeur be unable or unwilling to act in an 
emergency. 

PORTABLE APPARATUS AND PROCESS 
FOR VULCANIZED REPAIRS' OF PNEUMATIC 
TIRES. — E. Anselmi, Viterbo, Italy. The 
present invention refers to an apparatus which 
allows all vulcanized repairs for damages in 
pneumatic tires in general, and in automobile 
tires more particularly, to be made without 
the aid of special workshops. The repairs 
may be made anywhere, in a short time, eas- 
ily and with the best results. 





Notes -"— r^ 
and Queried 

Kindly write queries on separate sheets when writing 
about other matters, such as patents, subscriptions, 
books, etc. This will facilitate answering your ques- 
tions. Be sure and give full name and address on every 
sheet. 

Full hints to correspondents were printed at the head 
of this column in the issue of March 13th or will be 
sent by mail on request. 



Prime Movers and Their Accessories. 

INTERNAL-COMBUSTION ENGINE.— C. W. 
Snyder, Hudson, N. Y. The inventor's object 
is to provide an improved construction of 
valve mechanism, whereby the exhaust gas 
may be more completely scavenged from the 
cylinder at the end of the explosion stroke 
and the fresh charge more effectively admit- 
ted thereto. It relates more particularly to 
two-cycle engines. 

LINE-CHECK. — W. H. Fowler, Selma, Ala. 
This invention is an improved line check for 
use in connection with injectors and boilers. 
In its use the line check is placed half way 
between the injector and the boiler check, and 
the purpose is to provide a simple construction 
which will insure the working of the injector 
when the boiler check is stuck or otherwise 
inoperative. 

INTERNAL-COMBUSTION TURBINE.— P. 
Krause, Babylon, N. Y. This invention refers 
to turbines and more particularly to special 
construction whereby successive charges of an 
explosion mixture are ignited and the result- 
ing gases under high pressure are delivered 
into engagement with the vanes or blades of 
the turbine. The specific construction in- 
volves certain improvements over the previous 
construction illustrated in the patent .formerly 
granted to Mr. Krause. 



Pertaining to Recreation. 

SCORE-BOARD. — M. J. Shimer, Bethlehem, 
Pa. The invention consists of a form of metal 
board supported above the table and having 
a movable tray pivoted to the under side there- 
of in such a manner as to be normally held 
in place, but readily movable to such a posi- 
tion that the pins may be taken therefrom or 
inserted therein. The score-board is for use 
in different games, but particularly in "crib- 
bage." 

FISH-HOOK. — R. E. ShewArd, Council 
Bluffs, Iowa. The hook is more especially 
■designed for holding live frogs, and while 
operating to securely hold the frog against 
displacement, will not impale or otherwise in- 
jure it, whereby the frog will appear natural 
in the water and will remain alive and fit for 
bait a comparatively long time. 



Designs. 

DESIGN FOR A JUNCTION-BOX.— H. AsH- 
worth and A. D. Welch, Kennebunkport, 
Maine. In this new and original design for 
a junction-box the construction shows a box 
of very simple and plain ornamental effect. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents- each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



(12070) N. R. Co. says: For some 
time we have been getting complaints from 
ouf customers that our radiators contain core 
sand, which gathers and obstructs the pipe 
leading to the radiators. We were confident 
that it was not core sand, since the trouble 
only appeared where the steam supply came 
from central heating plants using exhaust 
steam. The deposit usually gathered on the 
vertical pipes connecting with the radiator 
valve, collecting gradually until the pipe is 
entirely closed. We were anxious to know 
the nature of the material causing the ob- 
struction, and had it analyzed by a chemist 
and inclose copy of analysis. You will note 
that it is composed almost wholly of iron 
peroxide. If the obstruction was caused by 
core sand, the analysis would undoubtedly 
show at least 95 per cent silica, as we use 
sand crushed from silica rock for our cores. 
Our chemist was unable to give us any idea 
why the formation would appear only in the 
pipe connecting with the brass radiator valve, 
or why it would start to accumulate at the 
valve and extend down the pipe. We believe 
some of your engineers can solve the prob- 
lem, and would thank you for an early reply, 
sending your bill for services along with 
your reply. [Note : The Editor of the Notes 
and Queries Column prosecuted investigations 
as requested, and rendered a bill for $5 for 
same. Questions of a purely special nature 
requiring considerable research will be an- 
swered at cost. — Ed.] A. Your letter pre- 
sents an interesting and rather mysterious 
problem, and after careful study of the pos- 
sibilities we beg to submit the following al- 
ternative hypotheses for its explanation : The 
explanation on the whole most probable is 
that your clients are at least partially right, 
and that the deposit, while not core sand, 
may come from the inside of the radiator. 
The particular form of the deposit carefully 
shown in your sketch rather strongly suggests 
this. Any material in solution or suspension 
in the condensed steam collecting above the 
valve, upon closure of the latter, would upon 
the opening of the valve or by leakage past 
it be admitted to the vertical pipe, which 
would be much hotter. The material can 
readily be imagined, therefore, to be deposited 
by re-evaporation of the conveying liquid be- 
fore the latter has had time to trickle far 
down the vertical pipe. The interior surface 
of the radiator, while carrying no core sand, 
may readily be supposed to be sufficiently 
spongy on the surface for particles of iron 
to become detached by the alternate heating 
and cooling of the radiator and the alternate 
action of steam and air. If this is the ex- 
planation, the action should not be repeated, 
or should be so much reduced as to be 
negligible upon the deposit being removed and 
the radiator and pipes being cleaned after a 
few weeks' use, so that a noticeable cessation 
in the action should be contributory evidence 
that such is the cause. The occurrence of the 
deposit at a junction between brass and iron 
immediately suggests galvanic action, but elec- 
trolytic deposit of iron' could not take place 
unless iron were already present In acid solu- 
tion in the water. A very slight acidity would 
be sufficient to cause the iron to be attacked 
in some part of the system, most probably the 
boiler, and very little sulphate or other soluble 
salt of iron would cause a slight galvanic 
action between the brass and iron, the cumu- 
lative effect of which would be sufficient to 
produce the deposit. The fact that analysis 
shows the deposit to be peroxide and not 
metallic iron is no proof to the contrary, as 
the deposited metal, although in metallic form, 
is spongy and readily attacked by water, 
steam, and air, the electrolysis itself acceler- 
ating oxidation. If this is the explanation, 
the trouble is more serious, as iron must be 
attacked continuously elsewhere by the acid to 
provide electrolyte. The remedy is, however, 
comparatively simple : substitution of iron for 
brass valves would immediately stop the de- 
posit, but a change of boiler water is to be 
recommended, or failing that, neutralization 
of the acids is solution by addition of alkali. 
We hope that the foregoing will at least sug- 
gest the means by which you can discover the 
cause of the trouble, and that the remedy 
will easily follow. Analysis of your boiler 
water for acids and recommendation of an 
anti-corrosive in accordance with analysis is 
the most obvious course. 

(12071) "W. C. D. says: As a sub- 
scriber of your paper I ask for the following 
information : I have two tanks, one for copper 
solution and the other for nickel. I would 
like to know what chemicals should be. used, 
and in what proportions, both for nickel and 

I copper plating, and what kind of a current 
must be used. Can I use a storage battery 
for the purpose? Articles to be plated are 
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such as braces for cripples, which are made of 
steel- Please explain to me how many am- 
peres or volts it requires. A. Carbonate of 
copper is commonly used for copper plating, 
and a double sulphate of nickel and ammonium 
for nickel plating. The methods for making 
the solutions are given in Van Home's "Mod- 
ern Electroplating," wh' h we send for $1. We 
cannot write out the several pages given to 
the description. A direct current must be 
used, either from a battery or from a dynamo. 
For copper a voltage of about 2 is perhaps a 
mean, and for nickel 3.5 to 5 volts are used. 
The amperes depend upon the area of surface 
to be worked. We would suggest that there is 
more to plating than simply to make a solu- 
tion, place the articles in the bath, and turn 
on the current. The chances of failure are 
numerous. It would be prudent to secure a 
man of experience to run the plant and teach 
you the trade secrets. 

(12072) G. S. asks: One of the 
mural paintings found at Herculaneum and 
exhibited at the Metropolitan Museum of Art 
represents an object resembling a globe, with 
the lines of latitude and longitude plainly 
visible. Taking into consideration that the 
ancient Romans imagined the earth having the 
form of a disk, what could this picture mean? 
A. Since Hipparchus, a Greek who lived in the 
second century before Christ, invented trigo- 
nometry for the use of astronomers, and both 
Hindoos and Romans were fully trained in the 
subject, it is suggested that globes and cir- 
cles of the sphere were well understood at the 
time of the highest splendor of Herculaneum 
and Pompeii. See Encyclopaedia Britannica 
under "Ptolemy" and "Astronomy," vol. 2, p. 
749, for the work of Hipparchus. 

(12073) P. M. E. asks: 1. To what 
height has man ascended in the air? A. A 
height of 33,790 feet is claimed by Dr. Breson 
as the height gained by himself in a balloon. 
We have not noted any ascent higher than 
this. Upon mountains the record is much 
below this altitude. We have no exact figures 
at hand. 2. How is lightning generated? 
What kind of electricity is it? A. Lightning 
is due to the burning of something by the in- 
tense heat produced by the resistance of the 
air to the passage of an electric current. The 
electricity is the same in kind as all elec- 
tricity. There is but one kind of electricity. 
If it has a low intensity, it cannot jump 
across an air gap ; if it is of great intensity, 
it can do so, and a spark is the result. When 
a -trolley leaves the wire, or a wire breaks in 
which a current is flowing, we see a spark due 
to the flow of electricity through the air. This 
is lightning on a small scale. 3. How can 
oxygen arid hydrogen be transformed to water? 
A. By burning oxygen and hydrogen they will 
unite and form water. The burning is most 
violent and makes a great noise if they are 
mixed and set on fire. If burned in a proper 
jet, such as is used in the oxyhydrogen lan- 
tern for the production of the lime light, the 
burning is quiet but the heat is very intense. 

(12074) L. W. D. asks: Noting in- 
quiry No. 12036, by A. E. H., in your Scien- 
tific American of March 27th last, I wish to 
know where I can get some information on 
delicate electroplating of that nature. A. Pull 
and satisfactory instructions for electroplating 
delicate structures may be found in the Scien- 
tific American, Vol. 99, No. 22, price ten 
cents. Much beautiful work has been done in 
this direction recently, which has sold at high 
prices in the holiday season. 

(12075) R. D. asks: The matter of the 
rusting of galvanized barb wire under various 
conditions is a very interesting one, and to 
my mind has never been clearly explained. 
Whether or not there are yet sufficient data to 
warrant a satisfactory explanation I do not 
know ; but if some one of your readers can 
give a reason why the zinc coating should all 
drop off some of the wire, and it becomes 
thoroughly rusty, and the other wire under 
nearly the same conditions retain all of its 
coating and brightness, I should be very glad. 
The conditions of a case in point are as fol- 
lows : About twenty rods off an ordinary reel 
of barb wire was stretched in two strands, 
the lower one two feet from the ground and 
the upper one three feet from the ground. 
The balance of the reel was left on the ground 
coiled up as it came from the factory. It is 
now four years since this was done. The reel 
has been turned over a "few times to keep the 
wood from decaying. That is all that has 
been done. The strands on the fence have 
entirely lost their coating of galvanizing, and 
are completely covered with a thick coat of 
rust. The coil on examination was found to 
have lost none of its coating, and almost as 
bright as when it came from the factory. 
A clear and cogent reason for the above con- 
ditions might interest others as well as my- 
self. A. Variations in the deterioration of 
galvanized wire are generally due to unavoid- 
able variations in the uniformity of the zinc 
coating, and the frequently marked difference 
between one part very rusted and another 
quite bright is due to the fact that once the 
zinc coating is penetrated by moisture, gal- 
vanic action is set up, which accelerates rust- 
ing considerably. In your case, however, the 
difference is obviously dne to the protection 
both from moisture and circulation of air 
afforded by the reel to the wire colled upon 
it, whereas that stretched upon the fence has 
been exposed to rain and air currents from 
every direction. 



NEW BOOKS, ETC. 

Dee Mond. By Dr. M .W. Meyer. Illus- 
trated. Stuttgart: Kosmos Gesell- 
schaft der Naturfreunde, 1909. Pp. 
98. Price, paper, 50 cents. 
Dr. Mayer has here presented in a very 
popular and readable form what is at present 
known about the moon. To the man who does 
not care to read long technical treatises, this 
book ought to prove an acceptable medium 
of acquiring much useful information. 

Alaska. The Geeat Country. By Ella 
Higginson. New York: The Mac- 
millan Company, 1908. 16mo.; pp. 
537. Price, $2.50. 
The wonders of our great northern posses- 
sion which we purchased from Russia are 
very numerous, and all those who have trav- 
eled in this delightful region will never forget 
the exciting experiences and the beautiful 
views obtainable. The illustrations in the 
present book give some slight idea of the very 
great beauties of this country. A vast mass 
of excellent material has been collected by the 
author. QJie book is exceedingly well written. 

Social Engineering. By William H. Tol- 
maii, Ph.D. New York: McGraw 
Publishing Company, 1909. 380 pp.; 
8vo.; ill. 
The author describes himself as a "social 
engineer," and to the average reader this does 
not at first convey much- — one wonders if it 
does not mean perhaps municipal, even sani- 
tary, engineering — but his book reveals that 
the term engineer is used in the larger sense 
to apply to one whose work is concerned with 
the application of exact sciences, for such 
social engineering aspires and even promises 
to be. A glance through this book shows the 
results of most interesting experiments and 
achievements in industrial betterment on the 
part of large manufacturing and other con- 
cerns throughout the country, and it is a great 
pleasure to observe what is being done to im- 
prove conditions of life and labor for the 
employee in, as it would seem, a philanthropic 
or humanitarian way. Further perusal of the 
treatise inclines one to believe, however, as 
the author claims, that industrial betterment 
is a "cold business proposition." Setting aside 
any considerations of philanthropy, it is shown 
that attention to the hygiene of factories has 
a direct result upon efficiency, in other words, 
that it increases output, which is what all 
producers are after. Manufacturers are pre- 
pared to spend large amounts upon improve- 
ment of the efficiency of their machines, and 
it is shown that proportionate results are ob- 
tainable by attention to the efficiency of the 
more complex human organism which operates 
them. And this goes much further than the 
evident fact that the individual workman can 
accomplish more in good light and fresh air. 
The effects of indigestion following a too 
hasty breakfast or a cold lunch eaten at a 
work bench cannot be figured on cost tickets, 
but its elimination or palliation by the provi- 
sion of attractive lunch rooms and warm food 
supplied at cost, figures as an appreciable 
economy in the books of many a firm. The 
provision of club rooms for social purposes 
has proved an effective counter attraction to 
the saloon and promoted temperance among 
workers, as has the improvement of housing 
conditions added to their self-respect and 
general cheerfulness. Rest rooms and sick 
rooms for women and girl workers and the 
supply of simple remedies have saved many a 
half day's work on the part of an employee 
who would otherwise have gone home, as well 
as forestalling many an incipient epidemic 
which would otherwise have decimated a fac- 
tory. Preference in ..choice of time and even 
in length of vacations given to those having 
the best record for attendance and punctuality 
has proved a marked stimulus to those vir- 
tues. The provision of safety devices and 
educational facilities, mutuality, opportunities 
for thrift, recreation, profit-sharing schemes, 
and communal or social benefit all receive at- 
tention from the author. Each is shown to 
be an economic problem ; but though told in 
a plain, straightforward, matter-of-fact style, 
the whole is woven by the sympathy and en- 
thusiasm of the author into a most attrac- 
tive story. Where so many firms have made 
experiments so praiseworthy, it would be in 
vidious to mention any ; but it is most grati- 
fying to learn that so many American cap- 
tains of industry are making these endeavors, 
which must lead to greater' harmony between 
capital and labor and therefore greater na- 
tional efficiency. 

Applied Mechanics fob Engineers. By 
E. L. Hancock. New York: The 
Macmillan Company, 1909. 382 pp.; 
8vo.; ill. by diagrams. Price, $2. 
In the preparation of this work the author 
has followed the excellent rule that each new 
principle developed in the study of applied 
mechanics should be illustrated by its appli- 
cation to a practical problem, with the result 
that after each theorem showing how to find 
the moment of inertia of a parallelopipedon 
or the center of gravity of a paraboloid of 
revolution or similar bodies not frequently 
encountered, we are shown the kind of prac 
tical problems to which the formula developed 
can be applied. This, we should say, would 
make the subject much more interesting to 
the student, as the average engineering student 
is keenly in search of the practical, and apt 
to be skeptical about what seems to him only 
mental gymnastics. All the principles of the 
subject are amply covered, and the mathemat- 



ics from Which it is inseparable are as ade- 
quately given as anywhere, but it is the prac- 
tical applications which distinguish the book 
from others on the subject. Tables of loga- 
rithms, trigonometric functions, etc., are given 
in the appendix, and the only improvement 
we can suggest is a little more cross refer- 
ence in the index. The diagrams are clear, 
and the printing and paper in th"e usual ex- 
cellent style of the Macmillan Company. 

The Book of Wheat. By P. T. Dond- 
linger, Ph.D. New York: Orange 
Judd Company, 1909. 370 pp.; fully 
ill. with photographs and diagrams. 
Price, $2. 
The growth of a great industry, which syn- 
chronizes with and is sometimes essential to 
the growth of a state or nation, does not 
always receive from historian or economist 
attention proportionate to its importance. 
While many phases of the wheat industry have 
been adequately covered from the standpoint 
of the botanist, the farmer, the miller, or the 
merchant, no attempt has been made to cover 
the history of the industry as a whole as com- 
pletely as its importance deserves, and it is 
this need that it is the endeavor of the author 
to supply. There are industries in which 
perhaps so complete a treatment would be 
more of a task, or even impossible in the 
same space — industries into which enter a 
greater variety or complexity of supplemen- 
tary mechanical processes ; but we cannot im- 
agine that any industry could be more thor- 
oughly or systematically treated than in the 
present work. Beginning with the etymological 
history of the very name, the botanical his- 
tory of the plant, and its physical properties, 
the author conducts us through its evolution 
by selection, artificial cross fertilization, and 
environment, to its distribution, cultivation and 
harvesting, telling Of the kind of soils it likes 
and their correction by fertilizers, and of the 
development of machinery accessory to its cul- 
tivation, from the earliest "header," described 
by Pliny a thousand years ago, to the mon- 
strous combined steam plow, disk-harrow 
seeder, and fertilizer, or the combined har- 
vester and thresher of the wheat belts of the 
great West to-day. The costs are carefully 
noted throughout, yield and cost of produc- 
tion, crop rotation and irrigation being con- 
sidered in turn. There is a chapter on fer- 
tilizers, and one each devoted to diseases and 
insect enemies of wheat. Then we come to 
the transportation, storage, marketing and 
causes of fluctuation of prices of wheat, from 
which latter many an operator who knows 
wheat only through the medium of the ticker 
(and the baker) could learn much. Milling 
is adequately treated, as are consumption, pro- 
duction, and movement. Under consumption 
even breakfast foods in all their endless va- 
riety and the spectacular growth of this allied 
industry are discussed. The author's style is 
admirable, the language being lucid without 
the attempt to be unnecessarily ornate, and 
so well adapted to the subject. The book as 
a whole is as interesting reading to the lay- 
man as it should be valuable to farmer, miller, 
or merchant. Not the least valuable feature 
is an excellent bibliography of the subject 
and topical index. 

The Manufactube of Explosives. Twenty 
Years' Progress. By Oscar Guttman, 
M. I. C. E. London: Whitaker & 
Co., 1909. Imported by the Macmillan 
Company. 85 pp.; 8vo.; ill. Price, 
$1.10. 
The present work reproduces the Cantor 
Lectures delivered by the author before the 
Royal Society of Arts and, although not desig- 
nated as a "sequel, forms a supplement to the 
author's larger work with the first title, which 
remains the most complete and reliable prac- 
tical and theoretical treatise on the history, 
physical and chemical properties, and manu- 
facture of explosives. Within the limits By 
which a lecturer is confined the present vol- 
ume describes as fully as possible the im- 
provements and researches of the last twenty 
years ; especially interesting are the experi- 
ments to determine what if any explosives are 
safe in fire damp, coal dust, and other danger- 
ous atmospheres, and the manufacture of un- 
freezable nitroglycerin. The whole is told in 
an entertaining manner as attractive to the 
amateur as to the scientist. 
Childben and Gabdens. By Gertrude 
Jekyll. London: "Country Life," S. 
W., 1908. Imported by Charles 
Scribner's Sons. " 8vo.; Ill pages. 
Price, $2. 
A charming book filled with delightful en- 
gravings of flowers and children. Children's 
gardens and playgrounds are extensively 
treated. 



Legal Notices 



PATENTS 



INVENTORS are invited to communicate with 
Munn & Co. i 361 Broadway, Biew York, ur 
625 F Street, Washington, D. C-* in regard 
to securing valid patent protection for their in- 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

We undertake ail Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Courts, and we have special facili- 
ties for handling Infringement and other suits in 
Federal and State Jurisdictions. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Every patent secured through us receives 
special notice in the Scientific American. 

Ours is the Oldest agency for securing patents ; 
it was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 

Branch Office, 626 F St., Washington, D. C, 



INDEX OF INVENTIONS 

For which Letters Patent of the 

Uplted States were Issued 

for the Week Ending 

April 27, 1909, 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patented 



Acid, magnesium salt of dibrombebenic, E. 

Fischer 919,335 

Adding and listing machine. Vincent & 

White 919,656 

Aeroplane, W. 3. Homme 920,085 



Agricultural tool, hand, P. H. Withlngton.. 919,799 
Air brake system, automatic, G. Macloskie. 919,609 

Air compressor, compound, A. H. Meech 919,909 

Air compressor governing mechanism, R. H. 

Elce 919,953 

Air cooler, 0. F. Martin 919,611 

Airships, etc., propeller mechanism for, P. 

Jamni tzky 920,064 

Alcohol and making the same, solidified, 

Perelzveich & Rosenbusch 919,759 

Annunciator, K. Pickel 919,377 

Armor plates, etc., manufacture of, Hartley 

& Deby 919,859 

Automatic switch, Ingram & Allen 919,871 

Automobile, G. A. Schacht 919,779 

Bag or can carrier, W. E. Kleine 919,729 

Baker, fireless, Thoits & Gronberg 919,494 

Baking apparatus, confection, Lanier & 

Drlesbach 919,601 

Baling press, self-tying, G. B. Jackson 919,585 

Barrel head, J. Leicht 919,441 

Barrel or cask, metal, R. H. Hackney 919,345 

Barrel press, J. Heagerty 919,720 

Bath tub attachment, M. & N. L. Gilmore. 919,848 
Battery charging apparatus, P. E. Case.... 920,103 

Beaking mill, J. Kennedy 920,067 

Bearing box, adjustable, J. P. & H. E. 

Dodge 919,700 

Bedstead crib attachment, C. D. Beeland... 920,009 

Beet puller, W. D. Nason 919,748 

Beet topper, G. Nicol 919,929 

Belt striking device, P. Karthaus 919,437 

Belt tightening device, J. E. Delhomme 919,548 

Bench clamp, A. V. Davis 919,546 

Bench stop, carpenter's, D. P. Larkin 919,732 

Bib seat dresser, R. McBee 919,618 

Binder, loose leaf, S. 0. Nott 919,453 

Binder, loose leaf, P. B. Jordan 919,589 

Binder, temporary, O. D. Trussell 919,497 

Binders, leaf or sheet for loose leaf, C. C 

Maltby 920,072 

Bird and insect catcher, combined, Martin & 

Ross 919,907 

Bit, R. I. Watts 919,503 

Blank-conveying apparatus, P. H. Standish.. 919,487 
Block. See Die block. 

Blowpipe, J. Harris 920,054 

Boat, land and water, A. G. Cummings 919,829 

Boat, life, 3>. H. Stoelt 919,974 

Boat or yacht, J. M. Gibbons 919,343 

Boat, roller, R. E. Sharp 919,782 

Bobbin holder, 0. E. Lovejoy 919,899 

Bobbin winding machine, J. Scharer-Nuss- 

baumer 919,475 

Body brace and suspenders, combined, C. 

Klopf 919,885 

Boiler, W. A. Henry 920,057 

Boiler appliance, steam, J. A. Ray 919,462 

Boiler cleaner, F. X. Bayer 919,680 

Boiler tubes, machine for removing scale 

from, J. A. Silver 919,785 

Bolt and nut, O. G. Ette 919,840 

Book and filing case, sectional, J. S. Mc- 

Comb 919,619 

Book, copy, E. H. Roudebush 919,642 

Book, manifold, H. P. Brown 920,015 

Boots and shoes, making vamps for, A. G. 

Legg 920,070 

Boring, drilling, and tapping machine, T. M. 

Boggs 920,011 

Bottle, E. C. Royer 919,468 

Bottle, R. L. Williams 919,987 

Bottle cap, 0. F. Jenkins 9i9,872 

Bottle closure, H. A. Olsson 919.937 

Bottle, non-refillable, A. V. Westerlund 919.664 

Bottle sealing machine, E. J. Godman .. 920,048 

Bottle soaking machine, S. Volz 919,796 

BottliDg machine, A. Calleson 919,319 

Box-making machine, W. H. Holland 919,866 

Box or case for cigarettes and like articles, 

J. Rheinberg 919,952 

Box strap supply reel, C. W. Mitchell 919,371 

Bracelet bag, 0. O. Mason 919,613 

Bracelet, elastic link, P. Speidel 919,486 

Bracket, G. R. Cockrum 919,421 

Brake, W. S. Adams 919.671 

Brake beam finger guard, W. E. Fowler, Jr. 919,565 

Brake hanger, car truck, J. H. Baker 919,676 

Brake shoe, C. W. Armbrust 919,518 

Breast strap attachment, hame, H. M. 

Dingsley 919,555 

Brush, 0. W. Patrick 919,756 

Brush filling machine, S. Levi 919,734 

Brush, fountain, Lawson & Smith 919,440 

Brush, fountain bath, P. Ford 919,844 

Brush handle, E. Maeder 919,610 

Brush, leader, M. Blackman 919,813 

Brush, shaving, E. 0. Ripley 919,466 

Bucket, clam shell, P. W. Lovell 919,446 

Buckle, lock, W. H. McGee 919,919 

Buckle, suspender, T. Bl Russ ■ 919,959 

Bumper guard, G. Hipwood 920,060 

Buoy, log, O. M. Boll 919,531 

Burglar alarm for suit cases, satchels, etc., 

A. T. Ruthven 919,385 

Butter mold, R. A. Simpson 919,478 

Button making machine, J. W. Miller 919,914 

Buttons, buckles, etc., to boots, shoes, gait- 
ers, etc., machine for attaching, T. H. 

& W. H. Stringer 919.791 

Cabinet, lace, R. A. Thornton 919,398 

Calcimine, sanitary, C. Ellis 919,560 

Can body making machine, J. C. Donnelly. . 919.557 
Can lacquering machine, C. B. Hanthorn... 919,858 
Car ajustable platform, railway, W. Robin- 
son 919,383 

Car brake, J. S. McWhirter 919,746 

Car coupling, J. F. & V. S. Durbin 919,331 

Car coupling uncoupling device, T. M. Rams- 
dell 919,949 

Car fender, P. A. Nelson 919,451 

Car folding step, subway, J. M. Ernst.... r. 919,333 

Car gte, a L. Gillespie 919.711 

Car, mining, C. M. Dibler 920,033 

Car, muck, Henderson & Sheriff 919,863 

Car packing case or box, motor, E. Wei- 

nacht 919,798 

Car, passenger, H. Howson 920,063 

Car roof construction, L. G. Nilson 919,931 

Car roof construction, freight, Qaeenan & 

Murphy 919,461 

Car, semiconvertlble, E. S. Bncknam 920,020 

Car stake or spike, logging, D. W. Marsh.. 919,447 

Car underf rame, C. H. Howard 919,356 

Cars, etc., life guard or obstruction remover 

for tram, J. Bowring 919,688 

Card table, F. E. Faulkner 019,709 
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Card wire, jacquard, W. Cochran 919,321 

Carpet beater, E. G. Oszman 919,754 

Carpet sweeper, C. A. Smith 919,479 

Carriage drive, J. J. Sullivan 919,793 

Carriage, folding baby, Kaufmann & Golden- 
berg 919,880 

Carving machine, F. H. Richards 919,769 

Casing or pipe wrench, J. C. Lafferty. 919,599 

Cask, etc., W: Houlker 919,433 

Caster, T. F. Jennings 919,873 

Chain bolt, J'. P. Holtzhouser 919,581 

Chain grip and clevis, J. W. Davis 919,699 

Chain making machine, P. H. Standish 919,488 

Chairs and vehicles, infant holding strap 

for, E. F. Rose 919,774 

Chimney, N. B. Dieterich 919,550 

Chimney and mantle holder, combined, W. 

S. Stapley 919,652 

Chuck, L. A. Carter 919,536 

Churns, etc., suspended dasher for, J. R. 

Castle 919,693 

Cigar safe, combined, J. L. Nail 919,926 

Circuit breaker, time limit, W. Fellenberg.. 920,045 
Clamping and heating device, A. B. Herrick 919,350 
Cleaning and polishing apparatus, S. C. Car- 
roll 919,417 

Cleaning apparatus, pneumatic suction, 

Locke & Dunn 919,606 

Cleaning system suction apparatus, pneu- 
matic, Locke & Dunn 919,369 

Clip or tie, J. S. McComb 919,622 

Clock, alarm, W. E. Porter 919,765 

Clock, alarm, Lapham & Walker 919,892 

Clock case, watch holding, H. C. Karr 919,879 

Clock, electric, E. E. Clement 920,024 

Clock electric attachment, alarm, A. Lewis. 919,368 
Clock, secondary electric, Steiger & Besan- 

con 919,790 

Clock spring releaser and winder, V. C. Tay- 
lor 920,098 

Clock systems, transmitter for impulse 

driven, F. M. Schmidt 919,646 

Clock trains, feed and positive lock for, F. 

M. Schmidt 919,64? 

Cloth folding apparatus, Kay & Trattles 919,591 

Clothes line reel, S. Settles 919,388 

Clutch, friction, C. K. Tripp 919,401 

Clutch machine, electrical, W. T. Price 919,400 

Coal or stone drilling machine, A. Ball 920,007 

Coat hanger or suspender, W. Wall 919,501 

Coffee percolator, J. D. Houck 919,583 

Coin controlled apparatus, F. Magidson 919,904 

Coin controlled mechanism, W. M. Probasco. 919,948 
Collar protective shield, horse, F. Martell.. 919,906 
Collar supporter, C. T. Wittstein. . .919,800, 919,801 

Collector ring, J. E. Noeggerath 919,626 

Commode seat, sanitary, H. W. Young 919,512 

Composing and line casting machine, B. 

Cade 920,021 

Composing machine, A. Savarese... 920,086 

Concrete, float or reinforced, C. Gabellini.. 920,046 
Concrete structure, reinforced,, G. M. 

Graham 919,714 

Concrete walls, apparatus to be employed in 

building, R. Bowen 919,687 

Conduit outlet fixture, H. T. Paiste 919,940 

Conveyer, A. J. Meyer. 919,615 

Conveyer, belt, T. Robins 919,638 

Conveyer night, W. R. Clarkson 919,419 

Cork puller, A. Baumgarten 920,008 

Cork sheet cutting apparatus, A. Bogdanffy. 920,010 

Corn comminuting machine, F. S. Ulery 919,499 

Corn husker, R. N. Thomas 919,794 

Corn husking rollers, J. A. Stone 919,392 

Corset, apparel, S. Kops 919,889, 919,890 

Cot or bedstead, G. Holden 919,865 

Cottage, outing, W. W. Keen 919,361 

Cotton picking apparatus, T. J. Gessman. ... 919,847' 

Cotton press, R. E. Haynes 919,861 

Counting machine, G. W. Katzung 919,590 

Coupling device, O. Rude 919,469 

Cradle, A. R. Clapp 919,320 

Crane, fire escape, and similar apparatus, I. 

F. Taylor 919,393 

Crate, collapsible, F. M. Crawford 919,828 

Crusher balancing means, O. P. Hood 919,582 

Cultivator frames, adjustable arch and beam 

balance for, E. M. Buckhannon 920,019 

Culvert, corrugated metallic, J. Zelch 919,997 

Curtain pole, J. Hershko 920,058 

Cutting machine, R. A. Lancey 919,363 

Dead centers, device for overcoming, A. H. 

Gurley 919,855 

Delivery mechanism, W. Scott i. 919,387 

Dental appliance, R. Bradbury 920,013 

Dental engine, M. Kelly.../. 919,593 

Dental syringe, H. F. Hamilton 919,717 

Desk table, H. W. Bertram 919,682 

Die block, interchangeable sectional, Olson 

& Hayden 919,936 

Die supporting block and swager, W. T. 

Lyon . 919,901 

Display rack, W. R. Hayes 919,574 

Display rack, J. G. Huffman 919,725 

Distilling apparatus, M. B. Blouke 919,685 

Distribution system, F. W. Peek, Jr 919,633 

Ditching machine, tile, R. T. Kessler 919,595 

Door bolt or door holder, J. P. Holtzhouser. 919,580 

Door holder, J. P. Holtzhouser 919,579 

Door locking device, emergency exit, F. L. 

Putney 919,634 

Door operating lever, dump, W. H. Yost. . . 919,413 
Door stop and supporting box flange, Keene 

& Schuster 919,727 

Door structure, sliding, B. O. Pitcher 920,083 

Dough molding machine," long loaf, F. 

Stretch 920,096 

Draft device for agricultural implements, J. 

A. Dietz 919,551 

Draft equalizer, H. C. Scott, reissue 12,949 

Drag, flexible road, O. H. Gillespie 919,428 

Drawer pulls and similar articles, making, 

H. J. Bleaking 919,815 

Dress shield, K. E. Allport 919,299 

Drill frame, magnetic, Klouse & Brockett... 919,597 

Drilling machine, stock, E. Childs 919,823 

Drinking glass, electrically illuminated, J. 

H. Cahill 919,691 

Driving mechanism, T. B'. Drohan..., 919,836 

Dry press, knee joint, J. Schuring, Jr 919,781 

Drying apparatus, R. Grauer 920,050 

Drying furnace, J. O. Kuebler 919,598 

Drying machine, T. Black 919,529 

Dye and making same, blue sulfur, L. Haas 919,572 
Dyeing, preparation of the indigo vat em- 
ployed in. H. Chaumat, reissue -. . . 12,946 

Egg beater, S. A. Nicholas 919,625 

Electric battery, primary, G. A. Lutz 919,900 

Electric cable terminal, C. W. Davis 919,830 

Electric controlling means, C. S. Reno 919,463 

Electric demand instrument, W. J. Lloyd. . . 919,605 
Electric device, vapor, P. A. Huguenin.... 919,584 
Electric drive for machines, E. R. Whitney. 919,986 

Electric heater, G. E. Stevens 919,489 

Electric heater, W. C. Fish 919,843 

Electric light, incandescent, Carpenter & Mc- 

Dermott 919,821 

Elect? ic machine, dynamot J. J. Wood 919,511 

Electric machine, dynamo, W. F. Dawson... 919,547 

Electric machine, dynamo, H. Lippelt.% 919,604 

Electric machine field pole, dynamo, H. Poth 919,458 

Electric motor, E. F. W. Alexanderson 919,514 

Electric motor, R. E. Barker 919,523 

Electric power distribution panel board, M. 

E. Ames 919,516 

Electric switch, G. Wright 919,994 

Electric switch, C. W. Denny 920,032 

Electric switch, automatically operated, J. 

C. Calhoun 919,535 

Electrical circuit automatic trunking appa- 
ratus, L. O. Surles 919,491 

Electrical distribution system, J. L. Wood- 
bridge 919,670 

Electrical furnace, H. Nathusius 920,078 

Electrical resistance device, H. S. Martin... 919,908 

Electrical switch, F. W. Sanford 919,472 

Electrical switch, H. A. Beynon 919,811 

Electrolytic meter, Hookham & Holden 919,724 

Elevating and dumping apparatus, A. Vers- 

churen 919,795 

Engine cylinders, system for air cooling gas, 

Martin & Swanson 919,612 

Engine houses, smoke jack for railway, R. 

J. Evans 920,041 

Engine starter, gas, G. Buress 919,818 

Esters, producing isobornyl, C. Philipp 919,762 

Excavating machine, G. B. Turner 919,498 

Excelsior machine, W. R. Phelps 919,454 

Expense register, S. Johnsen 919,587 

Explosive engine, C. J. Farrar 919,842 

Explosive engine, M. Tsckimperle 919,980 

Fabric roll edge protector, G. W. Loughman, 

919,607. 919,608, 919,739 



Wood=working 
Machinery 

For ripping, cross-cut- 
ting, mitering, grooving. 
boring, scroll-sawing edge 
moulding, mortising ; for 
working wood in any man- 
ner. Send for catalogue A. 
The Seneca Falls M'f'g Co 

695 Water St., Seneca Falls, X. Y 




Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEIASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Veeder Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free. 

VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 

Cyclometers, Odometers, 
Tachometers, Govmters 
and Fine Gasti/ngs. 

Represented tn Great Britain by 
Messrs. Makkt & Co., Ltd., 6 
City Road, Finshury Square, 
London, E. C, England. 





$54.00 per- day 
^"ST* CAMERA-SCOPE 

And we can prove it. Anyone can operate 
it. Makes 6 finished button photographs a 
minute. Price of Camera-Scope, with sup- 
plies for making 300 pictures (enough to 
Bay for the complete outfit) $25.00. 
!x tra buttons $1 per hundred ; extra frames 
fL50 per gross. Be independent and make 
d money for yourself. Write today. 
" W. S. MOUNTFORD, 100 Maiden Lane, New York, N.Y. 



A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scientific American Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a 100-mile wireless telegraph outfit 
Numerous, adequate diagrams accompany the text. 
Price 10 cents by mail. Order from your newsdealer or 
from 

MUNN & CO, 301 Broadway, New York 




MIS 



GRINDER 



Has no pumps, no valves, 
piping required to 



_.__ No 
to supply it with 
water. Always ready for use. Sim- 
plest in construction, most efficient 
in operation. Price witi, interest you 

W. F. & JNO. BARNES CO., 

Established 1872. 

1999 Ruby St., Rocklord, 111. 



"The Tool-Monger" 

Name given to a booklet of 288 
pages which we shall be pleased 
to mail on request. Valuable to 
all users of Mechanics' Tools. 

Montgomery k Co., 105-187 Fokn Street, New York City 



STEAM TURBINES. — THEIR CON- 

struction. Operation and Commercial Application. 
Scientific American supplements 1306. 1307, 
1308, 1432, 1400, 1447, 1370, 1373. The 

articles have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New Tort City, and all newsdealers 



Incorporate? 



Your PATENTS 
BUSINESS 
ARIZONA, 

Laws the most liberal. Expense the least. Hold meetings, transact 
business anywhere. Blanks, By-Laws ana forms for making stock 
full-paid for cash, property or services, free. President Stoddard, 
FORMER SECRETARY OF ARIZONA, resident agent for 
many thousand companies. Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 



"Aeronautics" 



American Journal of 
Aerial Locomotion 

Read the Enormous Progress in Flying Machines 
and Airships. 

Nothing happens aeronautically anywhere in the 
world unrecorded in this magazine. 

The Only Aero Journal in America. Third year. 

Send for sample copy. 

1775 Broadway, New York 



Gas, Gasoline and 
Oil Engines 

Including Producer Gas Plants 

By GARDNER D. HISCOX, M.E. 

Sixteenth Edition, Revised, Enlarged and Reset. 

Size 6M x 9% inches. 442 pages. 351 

illustrations. Price $2. 50 postpaid 

THIS new revised and enlarged edition is a com- 
plete, comprehensive and thoroughly up-to- 
date work, treating fully on the construction, 
installation, operation and maintenance of 
gas, gasoline, kerosene and crude petroleum engines. 
It treats on the theory of gas, gasoline and oil 
engines as designed and manufactured in the 
United States, for stationary, marine and vehicle 
power, together with their care and running. 

Electric ignition by induction coil and jump spark 
are fully explained and illustrated. Valuable in- 
formation on the testing for economy and power 
and the erection of power plants is also included. 
The special information on producer and suction 
gases cannot fail to prove of value to all interested 
in the generation of producer gas and its utilization 
in gas engines. A list of the leading gas and oil 
engine manufacturers in the United States and 
Canada, with their addresses, is included, as well as 
a list of United States patents issued on gas, gaso- 
line and oil engines and their adjuncts from 1875 
to date. 

MUNN & COMPANY, Publishers 

361 Broadway, New York 



Fabrics, means for attaching plates to, J. 

W. Olapp 919,695 

Fan or blower, electrically driven, E. J. 

McDuffie 919,623 

Fan support, electric, B. O. Lipps 919,898 

Fastening device, W. Favreau 920,044 

Faucet jewel cup, D. B. Lee 919,602 

Fence post mold, C. B. Bruner 920,017 

Fence tie, wire, G. A. Scheele 919,476 

Fence tool, wire, B. B. Wood 919,989 

File, letter, W. A. Kramer 919,730 

Filler strip, D. T. Kelly .^... 919,592 

Filling can, L. Granda 919,429 

Filling carrier or bobbin, S. W. Wardwell.. 919,502 

Film reeling mechanism, A. C. Roebuck 919,773 

Filter, S. B. Gofl , 919,849 

Filter, continuous vacuum, E. L. Oliver 919,628 

Filter, milk pail, J. F. Home 919,431 

Fire alarm box attachment, Dorsey & 

Keyser 919,702 

Fire escape, J. Hegedus 919,721 

Fire extinguisher, D. W. Diggs 919,552 

Fish hook, artificial fly, O. D. Caldwell 919,820 

Fishing pole, J. F. Scanlan 919,778 

Fishing rod support, 0. W. Ungep. 919,981 

Flax and other fiber-yielding plants, machine 

for treating, E. Bosse 919,532 

Flower holding and grave covering device, 

J. C. Van Aken 919,655 

Fluid controlled mechanism, F. H. Richards. 919,465 

Fluid pressure motor, P. J. Darlington . 919,326 

Fly catcher, Wiegand & Kronenberg 919,507 

Flying machine, R. G. Dressier 919,834 

Form holding device, cut out, F. W. Van 

Camp 919,500 

Fruit boiler, E. A. Hall 919,346 

Furnace, A. L. Yates 919,802 

Fuse case, electric, T. E. Murray 919,744 

Fuse, plug, Badeau & Poole 920,005 

Fuse, submerged, C. E. Eveleth 919,563 

Gage, E. R. Seward 919,477 

Gage, E. W. Simmons 919,786 

Galvanic cell, H. P. R. L. Porscke 919,457 

Garment, body, H. Magnus 919,740 

Gas burner, F. Rybar 919,645 

■Gas burner, combined upright and pendent 

mantle, M. W. Pitner 919,945 

Gas engine with combined apparatus, W. 

Heckert 920,066 

Gas meter, W. F. Etzel 919,841 

Gas meter, H. A. Selah 920,090 

Gas producing plant, Bickerton & Robson. . . 919,683 

Gate fastener, wire, A. Edwards 919,705 

Gear, variable speed, A. Du Brul 919,328 

Gear, yielding, R. L. Raymer 919,767 

Gearing, Jeffreys & Sayers 919,359 

Gearing, motor vehicle, F. Everett 919,564 

Gearing, reverse, F. G. Johnson 920,065 

Gem setting device, R. Kirkwood 919,596 

Glove, G. W. Boone 920,012 

Gold separator, placer, T. G. Leavell 919,894 

Governor, explosive engine, Mayo & Houle- 

han 920,074 

Governor, marine engine, J. Gordon, et al.. 919,713 

Graining device, A. L. Lawrence 919,439 

Graphite lubricator, C. Comstock 919,322 

Greenhouse ventilator, G. 'B. Anderson 919,673 

Grinder, W. M. Weddington 919,407 

Grinding and polishing roll, A. H. Whatley. 919,665 

Grinding machine, J. H. Pope 919,456 

Gun carrier, J. Anderson . 919,301 

Gun sight, Bassell & Blenkner 919,525 

Gun sight, F. L. Putney 919,635 

Hairclipper, F. L. Dolan 919,833 

Hair dressing device, Nowacke & Loesser... 919,933 
Hammer and puller, combination tack, N. 

Lund 919,370 

Hammer button set, pneumatic, A. J. Mc- 

Quaide 919,924 

Harness loop, C. J. Cooper 920,027 

Harrow, J. M. Larsh 920,069 

Harrow, revolving, W. Graf e 919,570 

Harvester, Anderson & Quesnell 920,001 

Harvester, beet, L. Bettelmann 919,342 

Hasp lock, permutation, McFall & Griess. . . 919,624 

Hat fastener, W. M. Storer 919,975 

Hat saver and hand bag, Powell & Lane... 919,984 

Hay loader, W. R. McGowen 920,077 

Headgear, 0. Drexler 919,835 

Headrest, A. A. Patnode 919,374 

Hearse and passenger vehicle, combined, F. 

Hulberg 919,868 

Heater, Klumph & Bassler 919,362 

Heating apparatus, electrical, W. E. Trump- 

ler 919,402 

Heating system, Lemp & Fisher 919,364 

Heating system, H. Lemp 919,365, 919,366 

Hemstitcher disk, H. A. Eichorn 919,706 

Hinge, W. J. Keene 919,881, 919,882 

Hinge and supporting box flange, Keene & 

. Schuster 919,726 

Hinges, manufacturing butt, G. Weber 919,504 

Hog cleaning machine, G. Roth 919,775 

Hose clamp applier, w. O. Stein 919,973 

Hose coupling, C. E. Loetzer 919,444 

Hose coupling, H. R. Mason 919,743 

Hot air heater, R. L. Short 919,966 

Hot water heater, D. F. Greenawalt 919,344 

Hot water or ice bag, C. W. Meinecke 919,614 

Hydraulic press, R. J. Gibbon 919,568 

Ice cream can attachment, C. Harbin 919,348 

Identification device, J. Walsh 919,983 

Indicator and advertiser, C. H. Townsend... 919,495 

Induction motor, H. L. Barnholdt 919,524 

Induction motor, S. R. Bergman 919,527 

Inductive disturbances, neutralizing, J. B. 

Taylor 920,097 

Ink well, Smith & Thissen 919,482 

Innersoles, machine for applying duck to, A. 

Schwartz 919,648 

Insect exterminator, J. J. & M. E. Coch- 
rane 919,827- 

Instrument case, M. S. Chism 920,023 

Insulating electric conductors, G. H. Rupley 919,644 

Insulator, F. Schaub 919,386 

Integrating device and recording manom- 
eter, F. N. Connet 920,025 

Invoice, duplicate, F. W. Buffum 919,817 

Iron, etc., shearing apparatus for rolled, H. 

John j. 919,874 

Jars and the like, combined cover and han- 
dle for milk, J. L. Kivlan 920,068 

Jetty or jetty wall, A. E. Smith 919,788 

Jointer, J. Herzog 919,351 

Keg, nail, P. P. Hansen 919,857 

Key, cotter, F. S. McWhorter 919,925 

Key fastener, E.J. Pepper 919,941 

Kiln, F. Macarthy 919,902 

Kintescope dissolving shutter, J. H. Crosier. 919,324 

Kitchen rack, L. A. Lemke 919,896 

Kite, F. E. Jackson 919,436 

Knitting machine, R. W. Scott 919,962 

Label and address holder, reversible, T. J. 

Whelan 919,666 

Label for bread, etc., edible, O. Loesch 919,736 

Labeling machine wiper, F. O. Woodland... 919,991 

Lamp bracket, R. G. Du Bois. 919,837 

Lamp, electric glow, H. Remane, et al 919,381 

Lamp, gas, J. A. Brandt 919,312 

Lamp, gas, A. C. Noad 919,932 

Lamp heat, shelf for utilizing, L. C. Brown. 919,534 

Lamp, incandescent, H. R. Sargent 919,474 

Lamp, incandescent gas, M. Herskovitz 919,430 

Lamp mounts, machine for making incandes- 
cent, J. B. Graybill 919,851 

Land roller, C. H. Slankard 919,967 

Lantern, W. S. Hamm 920,053 

Lantern burner, W. S. Hamm 919,347 

Lap robe, H. T. von Frankenberg 919,339 

Lasting device, J. D. Castellanl 919,418 

Lasting machine, boot and shoe, J. C. & B. 

Wright 919,995 

Lavatories, baths, etc., overflow and waste 

plug or valve for, J. Clifford 919,420 

Lawn sprinkler, Loomis & Tuttle 919,737 

Leaf clip and line marker, E. A. Bagby 919,806 

Lever mechanism, L. S. Chadwick 920,022 

Lifter. See Shock lifter. 

Lifting device, F. B. La May 919,731 

Lifting rod holder, G. A. Farley 920,042 

Lightning arrester, W. Gilford 919,569 

Linoleum material, manufacturing blocks of, 

G. Frenkel 919,341 

Linotype machine, C. Albrecht 919,805 

Linotype machine, J. R. Rogers 919,957 

Lister attachment, S. E. Brown 920,016 

Loading device, W. F. Lenhard 919,733 

Lock, W. Noville 919,627 

Lock, H. W. Simpson.... 920,091 

Lock switch, electric meter, Cord & Hey- 

wood 919,423 

Locomotive cabs, etc., guard or protector 

for, T. J. Quirk 919,379 



Locomotive driving wheels, hub plate for, F. 

H. Smith 920,094 

Loom, automatic filling replenishing feeler, 

Draper & Northrop 920,037 

Loom picker stick check, A. E. Rhoades.... 919,464 

Loom shuttle, F. Renzo 919,637 

Loom shuttle, automatic filling replenishing, 

Draper & Northrop 920,038 

Mail bag catcher, A. C. Ergler 919,561 

Mail bog catcher or transferrer, G. J. Meier. 919,911 

Mailbox, O. R. Hanchett 919,718 

Mail delivery apparatus, G. L. Krinke 919,438 

Mail distributing apparatus, W. Barry, 

919,809, 919,810 

Mail pouch, J. A. McCraw 919,745 

Mail pouch catcher, J. Anderson 920,002 

Mail pouch catching and delivery device, G. 

M. Foley 919,336 

Mailing tube, H. L. Gray 919,715 

Mangle, C. Stastka 919,972 

Marking agent, composition of matter to be 

used as an indelible, C. Wild, Jr 919,410 

Matchbox, C. S. Robinson 919,639 

Matchbox, A. C. Lichtendorf 920,071 

Match box holder, J. M. Merrill 919,448 

Measuring and marking apparatus, fabric, 

G. Brauchlln 919,314 

Measuring and sacking device, C. J. Mc- 
Duffie 919,917 

Measuring apparatus, fabric, G. Brauchlln. . 919,313 
Measuring device, liquid, P. J 1 . Peterson. . . . 919,943 
Measuring speed of moving craft or vehicles, 

device for, B. H. Fahrney 919,707 

Micrometer gage, C. R. Pietsch 919,455 

Milk and cream can, W. F. Schuman 919,961 

Mines, etc., elevating appliance for use in, 

K. Teichmann 919,492 

Mold making machine, sand, E. J. Lahan.. 919,600 
Mop wringer attachment, W. F. McGlaugh- 

lin 919,920 

Motive power, particularly for use in start- 
ing machinery and for similar purposes, 
application and distribution of electric, 

G. W. Mascord 920,073 

Motor control, induction, F. E. Case 919,537 

Motor control system, A. H. Armstrong 919,302 

Motor starter, electric, W. C. O'Brien, re- 
issue 12,947 

Motors, squirrel cage rotor for electric, E. 

Heitmann ; 919,862 

Mowing machine, H. Savage 919,960 

Multiple drill, C H. Oslund 920,080 

Music leaf turner, D. James 919,357 

Music leaf turner, T. H. Leving 919,367 

Music leaf turner, S. B. Thompson 919,978 

Music leaf turner, C. Auberlin 920,003 

Musical instruments, mechanism for holding 
and driving music-carrying rools for 

mechanical, C. B. Merrill 920,075 

Nail-driving machine, Barclay & Bates . 919,678 

Nailing and slugging machine jack, W. H. 

Cuff 919,424 

Nailing apparatus, Ml Brock 919,533 

Necktie, C. J. Person 919,942 

Night lock, H. R. Towne 919,979 

Nut lock, Wilkinson & Seeley 919,667 

Nut lock, H. W. Worthington 919,993 

Nut lock, J. Hauck 920,055 

Obstetrical instrument, W. M. Thomas 919,397 

Odometer and speedometer, combined, R. G. 

Sanford 919,776 

Oil, means for reducing the freezing point 

of, W. R. Whitney 919,506 

Oils, manufacture of lubricating and anti- 
corrosive, F. W. Klever 919,884 

Optometer, H. Smith 919,481 

Ores, testing or reducing, E. P. Welch 919,663 

Oscillograph, L. T. Robinson ,, 919,467 

Oven door, F. Uhtbrock 919,654 

Ovens, means for heating bakers', F. 

Trachsler 919,400 

Overhead washer, I. J. Smith 919,970 

Ozone, apparatus for the production of, A. 

Vosmaer 919,403 

Ozonizer, A. Lohman 919,445 

Package fastener, H. T. Andrew 919,674 

Package, shipping, J. G. Reber 919,768 

Packaging and bag-forming machine, com- 
bined, J. Day, et al 919,427 

Packing, metallic rod. J. Badeker. 920,006 

Padlock, keyless, O. J. Blakesley 919,415 

Paper bag making machines, cutting mech- 
anism for, E. F. Muller ." 920,076 

Paper box machine, L. C. Maltby 919,905 

Paper clip or fastener, J. S. McComb 919,620 

Paper fastener or clip, J. S. McComb 919.621 

Paper piling apparatus, Nuttall & Seddon.. 920,079 
Paper twine, machine for the manufacture 

of, J. Dymock 919,332 

Paring and cutting knife, W. A. Lindsay... 919.735 

Pavement, Blome & Sinek 919,530 

Perambulator, A. B. Robotham 919,956 

Pianissimo device, J. D. Pease 919,632 

Piano bench, adjustable, A. A. Duff 919,559 

Picker stick, Cote & Snow.." 919,541 

Pile structure, H. C. Holmes 920,061 

Pipe connection, J. A. Miller 919,913 

Pipe coupling, Robinson & Gaylor 919,955 

Pipe hanger beam clamp, J. H. Doran 919.558 

Pitman, J. Dain 919.542 

Pitman drive, Anderson & Quesnell 920,000 

Pitman head, E. C. Wilson 919,669 

Planer head adjusting means, H. B. Ross... 919,958 
Planing machines and other reciprocating 
tools, electrical apparatus for working, 

A. D. Williamson 919,411 

Plater, check row corn, N. C. Broderson 920,014 

Plow bolt, S. J. Atkins 919,303 

Plumb, level, degree finder, and surveyor's 

instrument, M. Hastings 919,860 

Pneumatic despatch tube apparatus, L. G. 

Bartlett 919,304 

Pole, W. & C. Roberts 919,771, 919,772 

Post anchoring base, P. T. Bailey. 919.807 

Powder box, H. J. Dierking 919,549 

Precious metals from their ores, extracting, 

W. L. Imlay 919,434 

Pressure regulator, B. Zindel 919,513 

Printers' material, holder and separator for 

storing and separating, J. I. McDonald.. 919,916 
Printing machine, rotary, Salmon & Capper 919,471 
Projectiles, etc., device for testing the 

weight of. A. Rapp 919,766 

Protector, individual, F. B. Cook 919,696 

Pruning knife, S. Szekf u 919,977 

Pump, ,T. B. & P. L. Boulicault 919.416 

Pump, centrifugal, S. A. Huntley 919,869 

Pump operating mechanism, W. F. Siggel.. 919,784 
Pump or compressor, air, C. O. Sobinski.... 919,484 
Pump piston expanding device, S. Gautsche 919,845 

Pump spout, J. O. Hutchison 919,870 

Pumping mechanism, well, J. T. Callanan. 919,318 
Pumping valve mechanism, B. A. Stubler. 919,792 

Punch, can, W. P. Armstrong 919,675 

Pyrometer, C. B. Thwlng 919,399 

Quilling machine, G. Adsit 919,298 

Rail bond, G. H. Hill 919,577 

Rail clamp and tie plate, combined guard, 

G. L. Mansfield 919,741 

Rail fastening, cushioned guard, E. J. 

Shoffner 919,965 

Rail joint, S. P. McGough 919.373 

Rail joint, J. Crooks 920,028 

Rail joint. Gins & Feldman 920,047 

Rail joint, insulated, J. C. Jones 919,877 

Rail joint, interlock continuous, Nicholson 

& Pierson 919,452 

Rail joint truss support, L. Mueller.. 919,617 

Railway apparatus control, L. A. Hawkins. 919,573 
Railway frog and crossing, E. R. Kent.. 919,728 

Railway rail joint, O. V. Berkley 919,681 

Railway, suspended, L. Hinderland 919,352 

Railway switch, Casale & Partello 919,692 

Railway switch, Reinoehl & Weaver 919,950 

Railway tie, W. Lenihan 919,442 

Railway tie, M. Joachlmi, Sr 919,586 

Railway tie, J. Klusmeyer 919,886 

Railway tie and rail fastener, Fetter & 

Stickley 919,334 

Railway tie and rail fastener, Shay & 

Saleme 919,783 

Railway track structure, W. D. Peaslee. . 919,757 
Railway trains, apparatus for the control 

of, P. Utne 919,982 

Ratchet drill, J. R. Gilman 919,712 

Razor, H. C. Hart 919,719 

Razor, safety, E. D. Becker 919,307 

Razor, safety, S. Korper 919,888 

Razor, safety, J. J. Meehan., 919,910 

Receptacle and closure therefor, B. M. 

Eaton 919,838 

Recording and printing meter, H. A. Selah, 

920,088, 920,089 
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POWER REQUISITES 

Get the engine that runs reliably, requires least attention and 
is a dependable starter. 
The simple, powerful 

Gasoline 
Engines 



I.H.C. 

meet the requirements. 
Thuy are especially 
adapted to all mechani- 
cal purposes — a sty It 
aud siz° for every ser 




"Vertical, 2, 3 and 25-H. P. 

Horizontal (portable and stationary), 4, 6, 8, 19, IS, 15 and 
20-H.P. 
Air Cooled, 1 and 2-H. P. 
Call on I. H. C. Agents or write for catalog. 

INTERNATIONAL HARVESTER CO. OF AMERICA 

(Incorporated) 

15 Harvester Bldg .. Chicago, U. S. A. 



Don't Mistake the Cause IZl^&l"*, 

pain resembling Rheumatism, and often permanent deformity are 
caused by a dropping of the bones of the instep lesulting in what is known 
aa Flat Foot, Broken Arch or Weak Insteps. Yourfeetcan be restored 
to their normal shape and these troubles relieved by the use of the 

C & H ARCH INSTEP SUPPORT 



50 



C. PER 
PAIR 




At your dealer's, 
or direct from 

Us by mail. Shadow view showing steel arek 

State Size OI shoe through leather top. 

C & H ARCH SHANK CO., Dept. A-C, Brockton, Mass. 



The Cushman 




'The Motor of Merit 



The Man Who Pays 
For the Motor 



Should get Good Material 
and Workmanship. 

Cushman Marine Engines 
have ground cylinders, pistons, 
piston rings, crank shafts, 
crank and piston pins hard- 
ened. The only 2-cycle engine 
with adjustable gastight bear- 
ings. All parts are inter- 
changeable. 

Get a catalogue if interested 
in engines from 2 to 1 5 H. P. 

CUSHMAN MOTOR CO. 
2026 N Street, Lincoln, Neb. 




$60 



GOES LIKE SIXTY 

SELLS LIKESIXTVj 
"| SELLS FOR SIXTY 

GILSON 

) GASOLENE 

"ENGINE 

For Pumping, Cream 
. arators, Churns, Wash Ma- 
^chines, etc. FEEE TRIAL 

Askfor catalog-all sizes 

GILSON mfg. CO. 30s ?"* St. Fort Washington, Wis. 



WELL 



DRILLING 
MACHINES 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of coil or rock. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 

WILUAMS BROS., Ithaca, N. Y. 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. Send perfect sample for L C3 C C~ 

low estimate and best expert advice • IV I I ' 

THE EAQLE TOOL CO., Dept. A, Cincinnati, O. 



Recording instrument W. II. Tratt. .919.459, 

Reducing mechanism. A. A. Day 

ReHector, Schmitt & Antou 

Rela.v, «. II. Hill 

Relay, F. L. Dodgson 

Releasing' mechanism, F. Gundorph 

Reversing mechanism. J. Easer 

Rheostat, H. E. Heath 

Rheostat, starting, P. H. Zimmer 

Ritles, stock magazine for single shot, W. J. 
Rodgers 

Rivet machine rise and fall motion, E. S. 
Ingraham 

Rock breaker, subaqueous. B. II. Coffey... 

Rock chisel machine for channel excavation. 
W. D. Cuthhert 

Rotary engine, E. B. Trescher 

Rotary engine, A. Crull 

Rotary machine. I.. J. J. Le Rond 

Safe, kitchen. J. E. Stephens 

Salt cellar, W. E. Snediker 

Sash cord socket, F. Degiorgis 

Sash, means for attaching glass to window, 
G. B. Kohlcr 

Saw, drag, I). J. Shea 

Saw filing machine. F. A. Blain 

Saw mill, horizontal band, H. G. Ditt- 
henner 

Saw tonsior. device, band, II. G. Ditt- 
benner 

Scale, H. Aue 

Scale, platform. A. Tetrowsky 

Scenery for theatres, stage. A. Bernardi.. 

Screen plates, making. Welch & Crocker.... 

Screw, packing, II. II. Bales 

Seal, E. J. Brooks 

Seal lock. E. L. Christian 

Seal, mechanical. F. P. Pfleghar 

Seal. snap. E. J. Brooks 

Sewing machine, gas engine, L. Gearhart.. 

Sewing machine scale attachment. H. Theiss 

Shade and curtain bracket, adjustable, F. 
W. Drisb 

Shade bracket and lace curtain fixture, com- 
bined, A. Witzal • 

Shade banger, adjustable window, J. Os- 
borne 

Shade roller wrench, W. A. Fox 

Shaft centering device, R. J. Bustillo y 
Diego 

Shafting lubricating means. J. Barry 

Sharpening and shaping machine, rock drill, 
C. J. Smith 

Sharpening device. A. ,T. Sturm 

Sharpening machine, rock drill, C. J. 
Smith 

Shears, L. T. Slaughter 

Sheet metal box, M. Kamenstein 



920,084 
919,327 
919.781) 
919.578 
920.036 
919,716 
919.562 
919.575 
919,998 

919,641 

919,435 
919,422 

920,031 
919.496 
919.698 
919.897 
920,095 
919,483 
919,831 

919,887 
919,389 
919,814 

919,556 

920.035 
920,01)4 
919.760 
919,308 
919,505 
919,808 
919,316 
919,539 
919,761 
919.315 
919,846 
919,396 

919,703 



919,630 
919.566 

919,819 
919,679 

919.969 
919,976 

920,093 
920,092 
919,878 



Sheet metal vessel, M. Kamenstein 

Shelving construction, R. R. Belcber 

Shock lifter, J. p. Smith 

Shoe polishing machine, F. Magidson 

Shovel for handling coal, O. C. Goulet 

Show case and stand, umbrella, A. & G 
Davidson 

Sign, O. Boebm 

Sign, changeable letter, J. P. Bryan 

Sign, illuminated rotary, E. Rappaport . . . . 

Signaling system, electric, Young & T«wu 
send 

Singeing machine, Allsop & Sibson 

Single phase motor, F. Eicbberg 

Skirt marker, J. L. McKissock 

Slimes in ore concentration, method and ap 
paratus for saving, J. N. Flood 

Snap fastener, T. R. Hyde. .Tr 

Sn#w melting machine. G. Dubois 

S»ap holder, L. M. Titsch 

Solenoid, C. J. Anderson 

Solutions, concentrating. E. Monti 

Sound reproducing machine, L. T. Halle. • . 

Spark plug, A. A. Davis 

Speed changing mechanism, I.. Chevrolet. 

Speed controlling device, J. W. Jones.... 

Speed indicator and recorder. A. E. Voss. 

Speed recorder and curve drawing instru- 
ment. Robinson & Badeau 

Speed reversing mechanism, variable, C. E. 
Henriod 

Spinning, doubling, and twisting machines, 
lappet or thread board for, J. W. Cook. 

Spinning machine thread board cleaner, R. 
W. Eaton 

Spinning machine thread guide. J. W. Cook 

Spinning or twisting machine roving clamp, 
L-. T. Houghton 

Spinning ring holding apparatus, G. L. 
Pierce 

Spittoon carrier. K. Hilckmann 

Spool bead, L. T. Houghton 

Spouts, conductors, etc., machine for mak- 
ing elbows for, C. B. Agar 

Spring wheel. W. J. Storrs 

Springs, machine for squaring ends of spiral, 
C. W. Peck 

Square, E. A. King 

Stair, metal, C. F. Steiber 

Steam boiler. W. A. Berry 

Steel, lefining. O. Thallner 

Steel, tool. J. M. Darke 

Steering wheel. E. S. Bryant 

Sterilizer, A. J. Gero 

Stocking shaping board bolder, F. C. Winkel- 
specbt 

Stone blocks, mold for forming artificial, E. 
M. Lane 

Stove. M. M. Dillon 

Stovepipe cleaner, F. B. Thaver 

Strainer, W. H. Waid 

Strap holder, hitcb, W. W. Plowman 

Stropping machine, J. Lorenzen 

Stud or button, A. Herman 

Suction box, J. Whisner 

Support, adjustable, J. A. Walden 

Surgeon's glove, H. W. Warren 

Surveying or leveling instrument, W. 
Nugent 

Suspensory. G. C. Johnson 

Switch and cut out, combined, H. R. Sar- 
gent 

Switch signal. R. B. Cunningham 

Switch throwing, track sanding and sweep- 
ing device, automatic, S. A. Johnson... 

Syringe, P. J. McElroy 

Tack separating device, F. J 1 . Redemann.... 

Tank, Beal & Hettel 

Target carrier, W. P. Pinkston 

Target practice apparatus, H. H. Cummings 

Telegraphic transmitter. P. Dinger 

Telephone apparatus, C. E. Bilton 

Telephone cut out and lightning arrester, 
W. E. Ashhy 

Telephone jack box. Taylor & Bralley 

Telephone party line switching apparatus, 
A. J. Farmer 

Telephone register. W. O. Weissich 

Telephone switchboard cable, W. L. Runnel . 

Telephone switchboard clear-out system, 
Weman & Hemenway 

Thermostatic regulator, C. J. Balthasar... 

Three position signal. W. V. Moak 

Threshing machine leveling device, F. W. 
& E. P. Gross 

Tie. See Fence tie. 

Tie plate, L. A. Hopkins 

Tin. removing and recovering, J. Elkes.... 

Tipple, ,T. L. Green 

Tire, cushion, C. Weiland 

Tire, pneumatic. J. T. Kennelly 

Tire protector and reinforcement, pneumatic, 
W. J. O'Neil 

Tire repairing apparatus, pneumatic, W. J. 
Stark 

Tire shield. A. V. Nutt 

Tire, vehicle, J. Lend 

Tobacco box, Marcuse & Clarke 

Tobacco box, sheet metal, G. W. Weber.... 

Tobacco box, sheet metal pocket, F. Ru- 
dolpbi 

Tobacco box, sheet metal pocket, G. W. 
Weber 

Tobacco pipe, magazine, C. A. Allen 

Tongue truck, Dann & Ford 

Tool, combination, A. B. Schofield 

Top, gyroscopic, M. L. Hawks 

Toy, locomotive, D. P. Clark 

Trace support and skirt end loop, adjust- 
able, H. M. Dingsley 

Tracker mechanism, double, T. P. Brown . . . 

Traction device and emergency brake, elec- 
tromagnetic, C. A. Wells, reissue 

Transformer, J. J. Frank 

Trap, J. J. Donovan 



919,360 
919,526 
919,(150 
919,903 
919,850 

919,545 
919,310 
919,816 
919,380 

919,996 
919,999 
920,040 
919,921 

919,709 
920,063 
919,328 
919,946 
919,672 
919,616 
919,856 
919,425 
919,538 
919.588 
919,657 

919,040 

919.576 



919.704 
919,097 



920.082 
919.723 
919,355 

919.804 
919.490 



919.758 
919,883 
919.789 
919.525 
919,493 
919.544 
920.018 
919,710 

919,412 

919,891 
919,553 
919,395 
919,797 
919.947 
919.738 
919,864 
920.100 
919.405 
919,406 

919.934 
919,875 

919.473 
920,030 

920.066 
919.918 
919.636 
919,306 
919.378 
920.029 
920.034 
919.812 

919.519 
919.394 

920.043 
919.602 
919,384 

919.409 
919.522 
919.450 

919,854 

919.867 
919.839 
919.852 
919.661 
919,594 

919,938 

919,391 
919.752 
919.603 
919,742 
919,659 

919,643 

919.600 
919.515 
919,325 
920.087 
919.349 
919,540 

919,554 
919,317 

1 2,950 
919.338 
919,701 




MONEY IN PHOTO ENLARGING 

Thousands of business men and amateur photographers use Bromi«e Enlargements. The 
work is easy, no experience needed. Profits range irom 300 to 500 per cent. Our NEW 
FKANKLLN OUTFITS enlarge t# any size, and can be used anywhere, city or country; 
cost $24.00 up. Send for list and great bargain sheet No- 26. 
WILLIAMS, BROWN & EARL, Dept. 6, 918 Chestnut St., Philadelphia, Pa. 




DCCflDC Vflll DIIV A MfiTflD of any kind — before you spend a cent— write your name on a 

ULrUnr. lUUDUl H fflUIUfl postal card and mail it to us— we will send you ourcataUgue 

id Book of Testimonials. Read what actual owners of Roberts Motors say, and judge for yourself. 

ROBERTS MOTORS 

<1« TO 60 H. P.) ARE TROUBLE PROOF 

They are designed by E. W. Roberts, M.E., one of the most expert mechanical engineers in the 
U. S. and constructed tinder his personal supervision. 

Nothing is experimental. They have no freak ideas — no base explosions or back fire. Every 

fart is accurately adjusted— interchangeable and fits perfectly. They are economical in the use of 
uel. Every Roberts Engine is thoroughly tested in the best testing room in the U. S. ami fully 
guaranteed. Whether you want a !)■£ H. 1*. or a 60 H. P. engine, d»n't fail to send a post card for 
our c alogue and Book ot Testimonials. To forget may cause you to regret. Good agents w&nted. 
ROBERTS MOTOR CO., 1411 Columbus Ave., Sandusky, Ohio, I . S. A. 



Engineering; News 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9" x 13", weekly. Send ten cents for sample copy. 

If you cannot locate desired engineering equipment write our " Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO. - - 214 Broadway, New York 




It Pays To Be Sure 

The perfect running of your automobile or 
motor Wat depends upon a perfect ignition 
current. The Ilubler-Dnyton Storage 
lSiittery is not simply "guaranteed against 
defects," but guaranteed to give service--y»u 
can get more miles mi running «ut »f a Hukler- 
Davton Battery than any oth er made. "Wenlso 
make the Apple Ignition T>ynamo, that keeps 
your storage battery charge .1 right oo y our koat 
or auto. Our catalog isdifferent — w«rtb writmg 
for today — right now. 

THE HiYT»N ELECTRICAL MFG. CO. 
98 St. Clair Street, Dayton, Ohio 



SENSITIVE LABORATORY BALANCE 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement. No. 1JS4. Price 10 
cents For sale by Munn & Co.. 361 Broadway, New 
York City, or any boofcseiler or newsdealer 




A simple, compact motor of strong, 
rigid construction, comprising the 
latest desirable features in gas en- 
gineering. 2% to 1 5 horse power. 

ROYAL EQUIPMENT CO. 

145 Housatonic Ave,, Bridgeport, Conn 




CRESCENT WOOD WORKING 
MACHINERY 

Can make a profit for 
you — give it a e nance. 

Band Saws, Saw Tublesi 

Pointers, Shapers, 

IJorers, Swine Saws, 

Disk Krimlers, I'lanei-s, 

Planar and Mattdier, 

Band Saw Blades 

Ask us for catalog. We 

willsend it at once. The 

Creseent 3Iaeliine Co. 

Leetonia, •uio, U. S. A. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By (J. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any ojachiue requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. 041. Price 10 cents. To be 
had at this office and from all newsdealers. 



THE PERFECT PROTRACTOR 

Our No. 19 is graduated in degrees from to 90 both 
ways. Six inch blade- Is set 
firmly by means of our patent 
lock joint. Back of tool is Hat. 

Z^ZZ n Accurate and convenient for 

setting bevels or transferring 

angles. Satisfactory in every 
particular. Price $1*50. 
Send for 232 page catalog No. 18- B, 
THE L. 8. STARRETT CO., Athol, Mass., U. S. A- 



DO YOU WANT GOOP Q 
INFORMATION CHEAP £ 

Write to us and we will refer you to a Scientific Ameri- 
can Supplement that will give you the very data you need. 

Scientific American Supplement articles are written 
by men who stand foremost in modern science aud industry. 

Each Scientific American Supplement costs only 10 
cents. But the information it contains may save you 
hundreds of dollars. 

Write for a catalogue of Supplement articles. It costs 
nothing. 

Act on this suggestion ! 

MUNN & COMPANY 

361 Broadway, New York 
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REVERfSE GEARS 




OTHER SIZES AT PROPOR 



IN STOCK READY TO SHIP! 



Reverse gears from 1 i h. 
p. up to 120 h. p. Suited for 

-k boats and speed boats._ All 
moving parts enclosed in oil 
tight case. All gears are spur 
gears hardened and cut. All gsnn 
■ ■ ah of oil, ImmHiblc io w, Jf 

.htad.nJ ! c«f. ; S. Jn J»|, ul ;!i 1 t. 
ly L' ■■...;. I adjunattr. All c"> lert- 
ed btfore .hipment, ..II gnuLaUctd 
lor hi t h jnd low ip^pJ, b.ll l!itu * 1 Aotn.t 
ihrust on go ahead 01 reverie. No exter- 
nal revolving parli !□ catch ttolhinrj. 
ihrow oil ot E ,t.. w . R cvrf ,c band 



( dium 



LTld htl 



Th< 



reliable. Special propoii 
.. r it (ear purthairii ir 



p.. 7-6h.p..sing!ecy!indcr;8h.p..l0h.p.. 12-14 h. p. ^ 
ylindcr ; 50 h. p., four cylinder. Sizes in Mock ready for 
ibout engines (or Launches, Stern Wheel 



Engines Start Without Cranking, reverse 
and run equally well in cither direction.' 
Only 3 movinj" parts, no complications, no , 
Iroubles, automatic fuel injector, bums ga. 
olene, kerosene, coal oil. alchohol, dis- 
tillate, naphtha, etc.. without any change 
in equipment. Compensates perfectly 
at all speeds. Fuel consumption 
7 » of a pint of gasoline per horse . 
power per hour. No noise, no vi : (, 
bration. Marine 
with w ate r- jack ct- 
sprayed expansion ;: 
hich cool, ..Jt 

.haust g.is'i-s. \ 

gincshil'd Willi 
type, stationary mut- 
engines countedialani 

REVERSIBLE 
I MARINE EN 

2Kp.,2.'?li.p..3k 



ihce 




MARINE^ENGINES 

OVER 20,000 DETROIT ENGINES 

ARE GIVING THE BEST OF 

SERVICE. Write for Testimonials. 

Detroit Marine Engines won more Trophy, 
Cups on the Great Lakes last summer than 
'other makes combined. Detroit Engines 
Place 
Detroit Marine Engine in your 
boat and have absolute satis- 
faction (every Detroit M. 



| 18-20 h. p.. doubl 

shipment. Full info 

"Boats and Railron 



Track Cars. All Engines and Gears Guaranteed For One Year. 
DETROIT ENGINES START WITHOUT CRANKING 




STATIONARY ENGINES 




ginc has a water prool 
system, suited lor fresh or 
v salt water). All bear- 
ings of plastic white 
bronze (no cheap bab- 
bit" ijsed). All bear- 
ing surfaces ground 
: to a mirror finish. 
Piston pin of hard steel 
and turning in hard 
■brome bushing. Crank' 
shaft drop forged 
steel. All parts intcr- 
/.hanv-eablc and fitted to 

■ 1-iUOOofaninch. Connecting rod of selected steel (I-b. 

'•' Hon) and adjustable for wear. Centrifugal ring oiler on crank 

pin. _ Piston and cylinder oiled by separate lubricator. Marine engines 

fitted with flat bed flanges on sides of crank case and instructions tell just 

.■/-' Iiuw lupl.n i- i: i 1 ■ ■ -■ it ( i:;vi.uei..in d o it). Stationary engines mounted o n ■Aidi. 



REVERSIBLE GOVERNING 
STATIONARY ENGINE 

Starts without cranking. Sizes 2 h. p. to 
8 h. p.. complete outfit, mounted on skids 
all ready to run. Speed controlling level 
starts, reverses and stops motor. Burns 
gasolene or coal oil (kerosene). 



TwO'Cylindcr Engines in sizes fron 8 
It. p. to 20 h. p. ' Float Feed Car- 
burator, special ,| commutator. 
Speed or working 3 propellor. ad- 
justable ball thrust M with or without* 
reverst g» gcarasjj desired. Light, J 
powet §Q tut, I :lro ng and 



speedyjj Absolutely no vibration. Positive circulating I 
pump. ^Perfect speed control. . Simple. Reliable, j 




I We desire an Agent Demonstrator in every 
I community. Special wholesale price on first 
| outfit sold. Write for full information. 

Write For Free* Catalog, to 
I Dept. A/ Marine Engines Dept, B, Stationary' Engines 

I DepL C. Marine Reverse Dept. F. Launch Hardware 

Gears and Boat Fittings 

IDETRCMT ENGINE WORKS 

1332 Jefferson Avenue 
DETROIT, MICHIGAN, U. S. A. 



Wtlh a Detroit Stationary lingine you can Z; 
save the hired man's wages. It wi" 

pump, a lighting dynamo, a washing 
machine, a sewing machine, a chum, a 
cream separator, a printing press, ensilage 
cutter, a feed mill, a corn 
heller. It will light 
your house with 




Electricity and 
burn less kerosene than a lamp. 




PUate mention the SCIENTIFIC AMERICAN when writing to advertisers 
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May 8, 1909. 



Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.— You will And 
Inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
wr te us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. MrNN & ^ 



BUSINESS OPPORTUNITIES. 

MY BOOK. "Buildlne a Business," tells how mall 
order agency business can be started with capita) of 
150 to $ 100, and mafee several thousand dollars annually. 
It's free. Robert Hicks. St. Louis. Mo. 

inquiry No. 886S.— Wanted to buy nickoloid for 
buttons. 

AOBNT'S GREAT 0PP0RTUNIT7.-New "Ideal" 
Incandescent Burners. Fit ordinary lamps. Burn kero- 
sene with a mantle just like pas. Everybody wants 
them. Fully guaranteed. Address American Electric 
Co., 6403 State Street, Chicago, 111. 

Inquiry No. SS89.— Wanted to buy a machine 
which breaks and divides apricot stones. 



PATENTS FOR SALE. 

FOR SALE.— Patent No. 918,43a Lone-felt want sup- 
plied in the combination foot rest. Can be used for 
any chair, stationary and rocking, and when connected 
with rocker by board to rocker can be used as couch. 
Any reliable and speculative firm interested in the 
matter communicate with the inventor. Middle men 
not considered. Address John A. Gaertner, The An- 
chorage, Broadway and Thames St., Baltimore, Md. 

Inquiry No. 8894.— For manufacturers of an auto- 
matic camera for making photographs on pin trays, etc. 

FOR SALE OR ROYALTY. - Patent No. 889.013. 
Combined snap hook and buckle. One of the handy 
things about harness. For particulars address J. W. 
Hutchison, New Matamoras, Ohio. 

Inquiry No. 8904.— Wanted to buy new or second 
hand machinery for making " bow type," mouse and 
rat trap springs and wire parts, single machine or ull 
outfit. 

FOR SALE OR ON ROYALTY BASIS.— Patent No. 
916,791. issued March 80, 1909. Improved lap-link. Sell 
on sight. Easily adjusted. No spreading. For full 
particulars address J. M. Scott. EtoOe, Ky. 

Inquiry No. 8908.— For a dealer In tapes and cords 
for Venetian blinds. 

FOR SALE.- Patent No. 912,603. An apparatus for 
filling bottles. A boon to saloon keepers and a fortune 
for the lucky buyer. For full particulars address P. 
Nestor. Norwood St., Germantown, Pa. 

Inquiry No. 8909.— For a machine to paint shade 
or blind rollers. 

FOR SALE.— Patent No. 902,630. Electric boat signal. 
Absolutely prevents errors between captain and en- 
gineer. Half or two third interest. Address W. P., 
620 Woodward Avenue, Detroit, Mich. 

In qulry No. 8918.— For manufacturers of "Wydt's 
Electro-Catalytic Sparking Plug." 

FOR SALE— Patent No. 912,708. Hand massage ma- 
chine with tools for making same. Very durable and 
quick seller. Runs without electricity. Oneorderfor 
- 15,000 just received. Will sell machines on commission 
for person buying patent. Want money for other 
business. For further information address P.O. Box 
816, Kalamazoo , Mich. 



FOR SALE. 

FOR SALE.— Apparatus for demonstrating high-fre- 
quency electrical phenomena. 25,000 volt transformer, 
etc. Will light 110 volt incandescent lamp through 
human body. AFDP., Box 31, Wilmington, Del. 

Inquiry No. 8921.— For the manufacturers of gilt 
paper 



HELP WANTED. 

LOCAL REPRESENTATIVE WANTED.-Splendid 
Income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. All we require is honesty, 
ability, ambition, and willingness to learn a lucrative 
business. No soliciting or traveling. This is an ex- 
ceptional opportunity for a man in your section to get 
into a big paying business without capital and become 
independent for life. Write at once for full par- 
ticulars. Address E. R. Marden, Pres., The National 
Co-operative Real Estate Company, Suite S78, Marden 
Building, Washington, IJ. C. 

Inquiry No. 8922.— Wanted the address of Wortb- 
ington Boiler Co. 

THOROUGHLY COMPETENT Mechanical Engineer, 
superintendent and designer, with practical experience 
in sugar machinery line and machines for tropical plan- 
tations ; must be active and able, and know how to han- 
dle men. A fine position for the right man. send ref- 
erences as to experience, character, reliability, etc. 
Address Sugar and Coffee Machinery, Box 773, N. Y. 

Inquiry No. 8928.— For the manufacturers of a 
steam rotary excavator as described in the Scientific 
American of December 12,1908, page 347. 

WANTED.— Mechanical foreman in high grade mill 
work factory. Good Balary. National Reference and 
Investment Co., 574 Brandeis Building, Omaha, Neb. 

Inquiry No. 8931-— For parties who manufacture 
the Western Stump Borer for boring stumps. 



A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc 
Price 115.00. Address Munn & Co., List Department. 
Box 773, New Vork. 

Inquiry No. 8953.— For a machine to extract the 
small kernel from the pea-nut. 

Inquiry No. 8957. — Wanted manufacturers of 
angle bars eithermalleable steel or sheared. 

Inquiry No. 8960.-For the address of the Wind- 
sor Mfg.Co., " ' " " --"— -- 

cuffs. 



, manufacturers of waterproo f collars and 



, Inquiry No. 8961. -For the manufacturers of 

imitation pearls. 

Inquiry No. 8964.— For address of parties making 

imitation horse hair. 

Inquiry No. 8965 .—Wanted the address of the 
Dirt Mover Magazine. 

Inquiry No. 8966.— Wanted the address of the 
Cohendet Motor Co. 

Inquiry No. 8967.— Wanted to buy cheap grade of 
cotton by tbe bale. 

Inquiry No. 8969.— Wanted machines that make 
accordion dress plaiting (steam). 

Inquiry No. 8972.— Wanted to buy complete outfit 
for making meat hooks. 

Inquiry No. 8974.-For address of firms Inter- 
ested In fishing reels. 

Inquiry No. 8975.— Wanted the address of the 
builders of moving stair eases. 

Inquiry No. 8976.— For the manufacturers of nor- 
eltles, mail order articles, etc. 

Inquiry No. 8977.— For manufacturers of ma- 
chinery for manufacturing denatured alcohol. 

Inquiry No. 8978.— Wanted the address of manu- 
facturers of dry pans or crushers to grind sand for 
plastering and cement works. 

Inquiry No. 8979.— For parties who can make an 
article of moderately complex form of molded or 
stamped papier mache or other plastic material. 

Inquiry No. 8980.— For tbe address of manufac- 
turers of mortars and pestles that are used by druggists. 

Inquiry No. 8981.— Wanted a gas machine making 
gas from gasoline or distillate, using a mixer to keep 
the gas regular. 

Inquiry No. 8982.— Wanted a machine or process 
for slitting or laminating the edges of heavy card- 
board, impregnating the slit or laminated edge with a 
waterproof material and compressing the edge after 
treatment. The object of tbe process is to produce an 
edge that shall be waterproof and which shall not fray 
or split when in use. 

Inquiry No. 8983.— Wanted address of firms who 
turn wood novelties and wood carvings. 

Inquiry No. 8984.— Wanted the address of the 
manufacturers of Cypress wash tubs. 

Inquiry No. 8985.— Wanted tbe address of firms 
manufacturing puzzles. 



919,404 
12,948 
919,803 
919,770 
919,677 
919,915 

920,081 
919,895 
919,853 
919,340 
920,052 

919,408 

919,951 
919,432 
919,923 

919,954 
919,567 
919,651 
919,508 
919,658 
919,372 
919,753 

919,992 
919,787 
919,480 

920,099 
919,443 
919,300 
919,330 



PARTNERS WANTED. 

PARTNER WANTED for promoting new article of 
manufacture. Must have S30.000. Give references. Ad- 
dress G. Larsen, care Independent, Minot, No. Dakota. 

Inquiry No. 8936.— Wanted machinery used to 
spin or wrap paper pencils in the manner that paper 
pencils are made. 



MISCELLANEOUS. 



"HOW TO SUCCEED AS AN INVENTOR." 80- 
page hook written by an expert, sent for two stamps. 
Address Goodwin B. Smith, No. 700 Stafford Building, 
Philadelphia, Pa. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 

WANTED NAME OF FIRM that mann acture patent 
pour out for ink bottle tops, screw or otherwise. For 
further particulars address Reliance, Box 773, N. Y. 

Inquiry No. 8952.— Kor firms making apparatus 
for using oil for fuel under a steam boiler Instead of 
coal. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained In advance. Address 
Munn & Co., List Department, Box 773, New York. 

Inquiry No. 8953.— For manufacturers of water 
turbines. 



Trolley, J. T. Minahan 919,449 

Trolley wheel bearing, A. C. Sloan 919,968 

Trolley wire clamping ear, F. Guillot 919,571 

Trolley wire support, J. W. Porter 919,763 

Truck bolster and car truck, J. J. Byers 919,690 

Truck brake, J. S. McWhirter 919,747 

Truck,, car, A. F. Batchelder 919,305 

Truck for harrows, W. H. Parlin... 919,755 

Truck for harvesters and other machines, 
short turning two wheeled tongue, W. 
M. Wadleigh 

Truck, hand, G. D. Parker, reissue 

Truck, maximum traction, W. S. Adams... 

Truck, railway car, W. F. Richards. 

Truck side frame, car, J. H. Baker 

Tube, W. F. Murphy 

Tuck marker and folder, combined, W. R. 
Parsons 

Turbine, C. Lemale 

Turbine, elastic fluid, J. S. Green 

Turbine, steam, J. D. Fraivillig 

Turbo generator, Hamilton & Ver Planck — 

Type, machine for composing or setting up, 
H. Weiniger 

Type setting up and casting machine, E. M. 
M. Retaux 

Type writer, electrical, H. C. Horstmann — 

Typewriter's copy holder, W. P. McNatt.. 

Umbrella and parasol notch or runner head, 
J. B. Riehl 

Umbrella, stick, R. Genck 

Universal joint, C. W. Spicer 

Valve, D. T. Williams 

Valve, air, V. C. Washburn 

Valve attachment, radiator, P. R. Moses. . . 

Valve, balanced, W. Ord 

Valve controlling mechanism, P. L. Worme- 
ley, Jr 

Valve, discharge, O. S. Sleeper 

Valve, double seated, F. M. Smith 

Valve for the supply pipes for water mo- 
tors, relief, H. E. Warren 

Valve, motorman's, B. Lewis 

Valve, relief, E. V. Anderson 

Valve, steam engine, E. Dugar 

Vapors issued from volatile liquids, appa- 
ratus, for recovering, Diamanti & Lam- 
bert 

Vault, G. W. Bonnell 

Vegetable washer, A. Williams 

Vehicle, P. Forschler 

Vehicle attachment, self propelled, J 1 . 
Wood 

Vehicle wheel, T. B . Jeff ery 

Vehicle wheel, W. H. Clausen 

Vehicle wheel designated as double safety 
bolster wheel, L. Clark 

Vending apparatus, card, Neumann & Gam- 
melgaard 

Vending apparatus, coin controlled, T. R. 
Chisolm 

Vending machine, E. X. Somers 

Vending machine, H. H. Daniels.. 

Vending machine, A. Merckens 

Vending machine coin controlling mechanism, 
N. D. Nelson 

Vessel, double walled, M. Anacker 

Vessels, apparatus for cleaning the hulls of, 

E. Otidys 

Vibration neutralizer, E. J. Jolivet 

Vibrator, H. M. Sciple 

Violin and like stringed musical instrument, 

M. B. Hern 

Vise, hand, J. G. Smith 

Voting machine, general, L. R. Winslow.... 

Voting mechanism for voting machines, inde- 
pendent, L. R. Winslow 

Wagon brake or lock, F. G. Wetzel 

Wagon coupling, S. A. Biggers 

Wagon, dump, O. C. Seelow 

Wall bracket, adjustable, Savin '& Harvey. 

Washbench, W. J. Hollj^ 

Washboiler, E. L. Ridgway 

Washer. See Overhead washer. 

Washing machine, J. M. O'Neall 

Watch glasses and grooves and fillets, 
gage for, A. Guerlnean 

Watch, stem winding and setting, W. E. 
Porter 

Water closets, coupling for the flushing 
pipes of, H. Oidtmann 

Water craft, J. S. Chase 

Wave motor, A. T. Newman 

Waxing pad and Iron holder, combined, V. 

F. Good 

Weather strip for windows, J. E. Wil- 
liams 

Weaving cut pile carpets, Jacquard mechan- 
ism for, Baker & Chamberlain 

Whip socket and lock, combined, T. K. 
Scott 

Winding and drying reel, S. M. McMurray. 

Winding machine, edgewise, J. T. Wood 

Window, J. Austin 

Window, automatic, J. Austin 

Window fastener, E. Bollbach 

Window holder and weather strip, Davis & 
Lutz 

Window lock, A. G. Neumeister 

Window lock, self-locking, Thomas & Lewis 



919,832 
919,686 
919,668 
919,337 

919,990 
919,358 
919,826 

919,825 

919,927 

919,824 
919,390 
919,543 
919,912 

919,749 
919,517 

919,939 
919,876 
919,649 

919,722 
919,971 
920,101 

920,102 
919,985 
919,684 
919,964 
919,777 
919,353 
919,382 

919,629 

920,051 

919,764 

919,935 
919,694 
919,928 

920,049 

919,509 

919,414 

919,963 
919,922 
919,510 
919,521 
919,520 
919,311 

919,426 
919,750 
919,653 



Practical and Instructive Scientific Boots 



AGRICULTURE.— The New Agriculture. 

By T. Byard Collins. 12mo.; 374 pages; 

106 illustrations. $2.00 

A popular outline of the many changes which 
are revolutionizing the methods of farming, and the 
habits of farm life. It Is one of the most prac- 
tical treatises on the subject which has ever been 
issued. 

ALCOHOL. — industrial Alcohol. Its Manu- 
facture and Uses. By John K. Brach- 
vogel. 8vo.; 528 pages; 107 illustra- 
tions 94.00 

A practical treatise based on Dr. Max Maercker's 
"Introduction to Distillation," as revised by Drs. 
Delbruck and Lange, comprising raw material, 
mashing and yeast preparation, fermentation, dis- 
tillation, rectification and purification of alcohol, 
alcoholometry, the value and significance of a tax- 
free alcohol, methods of denaturing, Its utilization 
for light, heat, and power production, a statistical 
review, and the United States law. 

AMATEUR MECHANICS. — Home Mechan- 
ics for Amateurs. By George M. Hop- 
kins. 12mo.; 370 pages; 326 illustra- 
tions 91-50 

This 1b a thoroughly practical book by the most 
Doted amateur experimenter in America. It ap- 
peals to the boy as well as the more mature ama- 
teur. Holidays and evenings can be profitably occu- 
pied by making useful articles for the home or in 
the building of small engines or motors or scien-. 
tlfic instruments. 

AMUSEMENTS. — The Scientific American 
Boy. By A. Russell Bond. 12mo.; 317 

pages; 340 illustrations 32.00 

This Is a story of outdoor boy life, suggesting a 
large number of diversions which, aside from af- 
fording entertainment, will stimulate in boys the 
creative spirit. In each instance complete prac- 
tical instructions are given for building the various 
articles. 

COMPRESSED AIR. — Compressed Air. Its 
Production. Uses, and Application. By 
Gardner D. Hiscox. 8vo.; 665 pages; 

540 illustrations 85.00 

The most complete book on this subject. It 
treats on Its physical and operative properties, and 
is written by an expert. Taken as a whole it 
might be called an encyclopedia of compressed air. 

•DIES. — Their Construction and Use for the 
Modern Working of Sheet Metals. By 
Joseph V. Woodworth. 8vo. ; 384 pages; 

505 illustrations 83.00 

A most useful book, and one which should be in 
the hands of all engaged in the press working of 
metals; treating on the designing, constructing, and 
use of toels, fixtures and devices, together with 
the manner In which they should be used In the 
power press, for the cheap and rapid production of 
sheet metal articles. 

ELECTRICITY. — The Standard Handbook 
for Electrical Engineers. Written and 
compiled by a Staff of Specialists. Second- 
edition, corrected. l2mo ; 1285 pages ; 
1260 illustrations. Bound in flexible 

morocco 94.00 

A new pocketbook consisting of twenty sections; 
each written by a specialist of engineering experi- 
ence and containing the latest data and information 
regarding standard electrical practice. 
ELECTRICITY. — Electrician's Handy Book. 
By T. O'Conor Sloane. 761 pages; 556 
illustrations. Hansomely bound in red 

leather, pocket-book style 93.50 

This work is Intended for the practising elec- 
trician who has. to make things go. Although the 
principles of electricity and magnetism are treated, 
the greater part of the book is devoted to prac- 
tical handling of machinery, details of construc- 
tion, and computations such as will be encountered 
in every-day practice. 

CIAS ENGINES. — Modern G-as Engines and 
Producer Gas Plants. By R. E. Mathot. 
8vo.; 314 pages; 152 illustrations. .82.50 
A practical treatise setting forth the principles 
of gas engines and producer design, the selection 
and installation of an engine, conditions of per- 
fect operation, producer gas engines and their possi- 
bilities, the care of gas engines and producer gas 
plants, with a chapter on volatile hydrocarbon, and 
oil engines. 

G-AS ENGINES. — Gas, Gasoline, and Oil 
Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox. 8vo.; 

442 pages; 351 illustrations 32.50 

A complete book on the subject for gas engine 
owners, gas engineers, and intending purchasers of 
gas engines, treating fully on the construction, in- 
stallation, operation, and maintenance of gas, 
gasoline, kerosene, and crude petroleum engines, 
with special information on producer and suction 
gases. 

GAS ENGINES. — Gas Engine Construction. 
By H. V. A. Parse 11 and A. J. Weed. 
8vo.; 304 pages; 145 illustrations. .92.50 
A practical treatise describing the theory and 
principles of the action of gas engines of various 
types, and the design and construction of a half- 
horse-power gas engine, with illustrations of the 
work in actual progress, together with the dimen- 
sioned working drawings giving clearly the sizes 
of the various details. 

HE ATTN Q. — Practi cal Steam and Hot 
Water Heating and Ventilation. By 
Alfred G. King. 8vo.; 402 pages; 304 

illustrations 83.00 

An original and exhaustive treatise, prepared for 
the use of all engaged in the business of steam, 
hot water heating, and ventilation. The standard 
and latest book published. Describes all of the 
principal systems of steam, hot water, vacuum, 
vapor, and vacuum-vapor heating, together with the 
new accelerated systems of hot water circulation, 
including chapters on up-to-date methods of venti- 
lation. 

HYDRAULICS. — Hydraulic Engineering 1 . By 

Gardner D. Hiscox. 8vo. ; 315 pages ; 

305 illustrations 84.00 

A practical work treating on the properties, 
power, and resources of water for all purposes, 
including the measurement of streams, the flow of 
water in pipes or conduits; the horse-power of 
falling water; turbine and impact water wheels; 
wave motors; centrifugal, reciprocating, and air- 
lift pnmps, etc. 

INDUCTION COns. — The Design and Con- 
struction of Induction Coils. By A. 
Frederick Collins. 8vo., 295 pages; 160 
illustrations, 83.00 

This work gives in minute details full practical 
directions for making eight different sizes of coils, 
varying from a small one giving a Mt-inch spark 
to a large one giving 12-inch sparks. The dimen- 
sions of each and every part down to the smallest 
screw are given, "and the descriptions are written 
in language easily comprehended. 
LATHE. — Modern American Lathe Practice. 
By Oscar E. Perrigo. 8vo.; 424 pages; 
314 illustrations 82.50 

A new book describing and Illustrating the very 
latest practice in lathe and boring mill operations, 
as well as the construction of and latest develop- 
ments in the manufacture of these important 
classes of machine tools. 



MAGIC — Magic. Stage Illusions, and Sci- 
entific Diversions. Including Trick 
Photography. Compiled and edited by 
Albert A. Hopkins. 8vo.; 568 pages; 

420 illustrations $2.50 

This very "interesting volume is acknowledged to 
be the standard work on magic. It appeals to the 
professional and amateur alike. The illusions are 
all explained in detail, showing exactly how the 
tricks are performed. 

MECHANICAL MOVEMENTS. — Mechanical 
Movements, Powers, and Devices. By 
Gardner D. Hiscox. 8vo.; 403 pages; 

1,800 illustrations 93.00 

This is a collection of different mechanical mo- 
tions and appliances, accompanied by appropriate 
text, making it a book of great value to the in- 
ventor, the draftsman, and to all readers with 
mechanical tastes. 

MECHANICAL APPLIANCES.— Mechanical 
Appliances, Mechanical Movements, and 
Novelties of Construction. By Gardner 
D. Hiscox. 8vo.; 396 pages; 970 illus- 
trations 83.00 

This book, while complete in itself, is in fact a 
continuation of the author's "Mechanical Move- 
ments, Powers, and Devices." The author presents 
to the reader information regarding nearly all con- 
ceivable devices for producing motion or accom- 
plishing mechanical results. 

SPECIAL OFFER: Those two volumes sell for $3 
each, but when they are ordered at one time from 
us, we send them prepaid to any address in the 
world, on receipt of $5. 

PATENTS. — Practical Pointers for Paten- 
tees. By P. A. Cresee. 12mo.; 144 
pages 91-00 

Containing valuable information and advice on 
the sale of patents and elucidation of the best 
methods employed by the most successful inven- 
tors in handling their inventions. It gives exactly 
that information and advice about handling patents 
that should be possessed by every inventor who 
would achieve success. 

PHYSICS. — Experimental Science. Ele- 
mentary/ Practical, and Experimental 
Physics. By George M. Hopkins. In 
two volumes. 8vo.; 1,105 pages; 918 
illustrations. Cloth, 85.00. Half mo- 
rocco .87.00 

This book treats on the various topics of physics 
in a popular way and describes with rare clearness 
and in detail the apparatus used, and explains the 
experiments in full, so that teachers, students, 
and others interested in physics may readily make 
the apparatus without great expense and perform 
the experiments without difficulty. 
PLUMBING. — Modern Plumbing Illustrat- 
ed. By R. M. Starbuck. 392 pages; 
10*4x7^,; 55 full-page engravings. 

94.00 
A comprehensive and up-to-date work illustrating 
and describing the drainage and ventilation of dwell- 
ings, apartments, and public buildings, etc. The 
very latest and most approved method in all 
branches of sanitarv installation are given. 
PUNCHES.— Punches, Dies, and Tools for 
Manufacturing in Presses. By Joseph 
V. Woodworth. 8vo.; 483 pages; 702 

illustrations 84.00 

This work is a companion volume to the author's 
other work entitled "Dies, Their Construction and 
Use." It, might well be termed an encyclopedia 
on die making, punch making, die sinking, and 
sheet metal working. 

RECEIPTS. — The Scientific American Cyclo- 
pedia of Receipts, Notes and Queries. 

Edited by Albert A. Hopkins. Con- 
taining 15,000 selected formulas. 8vo.; 
734 pages. Cloth, 85.00. Sheep, 96.00. 

Half morocco 86.50 

Over 15,000 selected receipts are here collected, 
nearly every branch of the useful arts being repre- 
sented. The alphabetical arrangement with abun- 
dant cross references makes it an easy work to 
consult. It has been used with equal success by 
chemists, technologists, and those unfamiliar with 
the arts, and is a book which is useful in the 
laboratory, factory, or home. 

REFERENCE BOOK. — Scientific American 
Reference Book. Compiled by Albert 
A. Hopkins and A. Russell Bond. Con- 
taining 50,000 facts. 12mo.% 516 pages; 

illustrated $1.50 

This book deals with matters of Interest to 
everybody. It contains 50,000 facts, and is much 
more complete and more exhaustive than anything 
of the kind which has ever been attempted. It is 
indispensable to every family and business man. 
It Is a book for every-day reference — more useful 
than an encyclopedia, because you will find what 
you want in an instant in a more condensed form. 
STEAM ENGINE. — Modern Steam Engi- 
neering in Theory and Practice. By 
Gardner D. Hiscox. 8vo.; 487 pages; 

405 illustrations $3.00 

This is a complete and practical work issued for 
stationary engineers and firemen, dealing with the 
care and management of boilers, engines, Pumps, 
superheated steam, refrigerating machinery, dyna- 
mos, motors, elevators, air compressors, and all 
other branches with which the modern engineer 
must be familiar. 

TELEPHONE. — Telephone Construction, In- 
stallation , Wiring, Opera ti on, and 
Maintenance. By W. H. Radcliffe and 
H. C. Cushing, Jr. 16mo.; 171 pages; 

125 illustrations 91,00 

A practical book intended for electricians, wire- 
men, engineers, contractors, architects, and others 
Interested in the installation of telephone ex- 
changes in accordance with standard practice. In- 
tricate mathematics are avoided, and all apparatus, 
circuits, and systems are thoroughly described. 
Selected wiring tables, which are very helpful, are 
also included. 

TOOLS. — American Tool Making and Inter- 
changeable Manufacturing. By Joseph 
V. Woodworth. 8vo. ; 535 pages ; 601 

illustrations 84.00 

A complete practical treatise containing a valu- 
able collection of drawings and descriptions of de- 
vices, the results of the author's own experience. 
-TOOLS. — Modern Machine Shop Tools. Bv 
W. H. Vandervoort. 8vo.; 552 pages; 

673 illustrations 94.00 

A new and fully illustrated work describing In 
every detail the construction, operation, and 
manipulation of both band and machine tools; 
being a work of practical instruction In all classes 
of machine shop practice. 

WJJUNG — Electric Wiring, Diagrams and 
Switchboards. By Newton Harrison. 
12mo.; 272 pages; 105 illustrations. 

91.50 
This work is a thoroughly practical treatise on 
electric wiring > In all its branches, beginning with 
the simple circuit and working up to the practical 
every-day problems, all being presented in a simple 
and intelligent .manner. It is in every respect a 
handy, well written, instructive, comprehensive 
volume on wiring for the wi reman, foreman, con- 
tractor, or electrician,. 



Aw of the above books will he sent postpaid on receipt of price. 

Oar complete catalogue of scientific and technical books sent free on application 

MUNN & COMPANY, ■ Publishers, - 361 Broadway, New York City 
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Pennsylvania R. R. 

Reminder Bulletin . 

The highest class railroad 
train in the world is 
The Pennsylvania Special. 
Its regularity of schedule is 
proven by performance. Its 
equipment fits the busy man's 
convenience, its time his leis- 
ure. 

He may rest, read, dictate, 
eat, and sleep in the closed 
hours of business. It is an 
annex to his office and a re- 
production of his club. 

New York to Chicago be- 
tween suns. 

It's a day to the good. 

Leaves New York 3.55 P. M., 
arrives Chicago 8.55 A. M. 

Leaves Chicago 2.45 P. M., 
arrives New York 9.45 A. M. 




LAMBERT "30"-51250 

A World Beater at 
the Price 

THE 1909 automobile market offers no other 
"thirty" that compares with the Lamber "30" 
at the price. If you want a good car at about 
this price, it makes no difference how many other 
cars you may look at. If you see and drive the 
Lambert "30" — friction-driven, smooth-running, 
easy -riding, powerful on steep hills and muddy 
roads, speedy on good roads, graceful, well made — 
we will get your order. 

Each of our six Lambert models, from the 
snappy $800 runabout up to the big roomy 7- 
passenger Lambert at $2000, is a car of full yalue 
— the choice of people who "find out" before 
they buy. 

Write for fully illustrated descriptive catalog. 

BUCKEYE MANUFACTURING CO. 

1814 COLUMBUS AVE., ANDERSON, IND. 



THE BEST LIGHT 



OVER 200 
STYLES 

40O CANDLE: 
POWER. - 



The perfect light for every 
purpose. Better than elec- 
tricity — cheaper than kero- 
sene. Makes it possible for 
every one to be independent 
and own their own light 
works. If you can afford 
kerosene lamps you can af- 
ford the "Best" Light. The 
saving in expense quick- 
ly P»ys its cost. Every 
lamp guaranteed. Cat- I 
alog free. Agents 
wanted. 
Write to-day. 

Tbe 
Best Light Co. 
87 K. 5th St. 
Canton, O. 



Best grade cedar canoe for * 20 



Best grade of Cedar Canoe for $20. We sell direct, saving 
| you S20 on a canoe. All canoes cedar and copper fastened 

riakeallsizesand styles, also power canoes. Write for 
| free catalog giving prices with retailer's j»r»Jit cut out. "We j 

i tht? l.-irgest manufacturers of canoes in the world. 
1 DETROIT HOAT CO., 126 Bellevnc Ave, Detrtit, Mich. 



NEW 
CATALOG 



We have just issued our 
9th Ca talog and the 
pocket size is now ready 
for distribution. 
This new No. 9 Catalog 
contains 272 paSes and shows rr.any tools not in- 
cluded in the earlier editions. 
Just say that you would like one. 

GOODELL-PRATT COMPANY 

Greenfield, Mass., U. S. A. 



Free 



Catalogue of 
Scientific and 
Technical Books 



Free 



We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 



MUNN & CO., Publishers of Scientific American 
361 Broadway. New York 



Wire coating machine, G. H. Rupley 019,470 

Wire covering machine tension device, D. 

Noble 010,751 

Wire joints, tool for twisting, C. E. Cook. 010,323 

Wire staple. W. H. Page 010,(531 

Wire stretcher, •. Phillips 010,04-1 

Wire stretcher, E. Edwards 920,030 

Wire stretching and splicing device, P. O. 

Larson 019,893 

Wire twisting machine. L. Blessing 919,309 

Woodworking clamp, Nichols & Hastings-. 910,930 
Woven fabric and producing same, S. J. 

Solley 010,485 

Wrench, G. L. Hindman 020,050 

Writing a plurality of signatures or inscrip- 
tions, means for simultaneously, J. S. 

Brand .". 010,689 

Zinc compounds and ammonia, apparatus for 

recovering,- E. Q. & XT. M. Tearlman 919,370 

Zinc compounds and ammonia, recovering, 

B. G. & SI. SI. Pearlman 019,375 



DESIGNS. 

Badge, J. J. Coccaro 39,041 

Bedstead, H. H. Ilirseh 39,943 

Braid, F. Doebeli 39.044 

Clock case, P. G. Giroud 30,942 

TRADE MARKS. 

Antiseptic potvder, Paris Medicine Co 73,523 

Beer, lager, Kips Bay Brewing & Malting 

Co 73,503 

Belting, pump cups, valves, and washers, 

leather, L. P. Degen Belting Co 73,553 

Boots and shoes, leather, A. A. Williams.. 73,503 
Brick and building blocks, Kittanning Brick 

& Fire Clay Co 73.552 

Candies and chocolates, Camp Chocolate Co.. 73.510 

Candy, cocoanut, American Caramel Co 73,505 

Canned, dried, and evaporated fruits and 
vegetables and canned and dried fish. 

Corby Commission Co 73,534 

Canned fruits, California Fruit Gunners' As- 
sociation 73,507 

Canned fruits and vegetables, California 

Fruit Canners' Association 73,506 

Canned fruits and vegetables and dried fruits, 

California Fruit Canners' Association... 73,508 
Canned fruits, vegetables, and oysters, Hale- 

Halsell Grocery Co 73,518 

Canned fruits, vegetables, and pork and 

beans. Elliott Grocery Co 73,513 

Canned salmon, Columbia River Packers' As- 
sociation 73,533 

Canned vegetables. California Fruit Canners' 

Association 73.509 

Cleaners, vacuum, J. W. Puntley 73.559 

Clothing, certain. J. G. Miller & Co 73.492 

Codfish, cured. Lane-I.ibby Fisheries Co 73.520 

Coffee, blended roasted, Renfro Bros. Co.... 73.525 

Coffee, blended roasted, J. J. Sehotten 7:1.527 

Corsets, Hlgbee Co 73.401 

Cream, toilet. Marietta Stanley Co 73,529 

Cutting compound. Cataract Refining and 

Manufacturing Co 73.540 

Dress skirts and waists, ladies'. L. fleutsch. 73,489 
Engines and parts thereof, internal-combus- 
tion, Loane-Hiltz Engineering Co. of Bal- 
timore City 73,530 

Engines, certain, Litchfield Laundry & Ma- 
chine Co 73.538 

Food for cattle. J. Marcus 73.522 

Footwear, Williams Shoe Co 73.557 

Garment supporters, W. A. Arledge 73,532 

Garment supporters, Jaeger Automatic Ma- 
chine Co 73,537. 

Gloves and gauntlets, leather, Gloversville 

Auto Glove Co 73.550 

Gloves, leather, California Glove Co 73.488 

Gloves, leather. Trefousse & Cie 73.403, 73.5"2 

Harness for h.rses. Page Relting Co 73.554 

Horse blankets. Beckman Co 73.542. 73,545 

Hot water bottles and fountain svringos 

made of rubber. L. & SI. Rubber Works. 73.504 

Instep supports. Adjustable Arch Co 73,558 

Jewelry and precious metal articles, certain, 

Geo. II. Fuller & Son Co 73,517 

Jewelry and precious metal ware, Stern 

Bros. & Co 73.530 

Labels, woven. A. L. Kahn 73,551 

Lamps, arc, Economy Electric Co.. 

73.535. 73,530, 73,500 
Leather goods, dressing and preservative for, 

Abererninble & Fitch Co 73,504 

Marine, field, and opera glasses, Andrew J. 

Lloyd Co 73,531 

Slowers. lawn, Marshall-Wells Hardware 

Co 73.540 

Oil, olive. J. C. Kn blast 73.519 

Palter, carbon, De-FI Manufacturing Co 73,511 

Paper, envelops, and cardboard, writing and 

printing. Union Card and Paper Co 73.567 

Paper, wrapping. Union Taper and Twine Co. 73.568 
Paper, writing, Esleeck Manufacturing Co... 73,561 
Pens, stylographic and fountain, Simpson & 

Harvey 73,565 

Percales and canton flannels, Tootle, Wheeler 

& Motter Mercantile Co 73,555 

Percales. batistes, and canton flannels, 

Tootle, Wheeler & Motter Mercantile Co. 73,506 
Plasters and medicines, certain, Queens 

Pharmacal Co 73.524 

Polishes, certain. B. Levy 73,521 

Rope for transmitting power over pulleys 
and for hoisting purposes. Dodge Manu- 
facturing Co 73.540 

Salt. Salt Union 73.526 

Salves, Craft Remedy Co 73.548 

Shoes, loather, I\ Ilageman & Sons 73.4*10 

Silk piece goods. Pesenberg & Ganster 73.512 

Soap, Marietta Stanley Co 73,528 

Stoves and ranges and parts thereof, cook- 
ing and heating, Chicago Stove Works. 73.547 
Textiles, certain, Friedman & Krieger. 

73.514. 73,5111 
Tonic beverage, non-alcoholic carbonated, W 7 . 

B. Netherv 73.541 

Tootbnieks. A. Ilerz 73.562 

Watches, watehcases. and watcli movements, 

American-Swiss Watch Co 73,486. 73.4S7 

Whips, II. M. Van Deusen Whip Co 73,556 



LABELS. 

"Amor v Zelo," for cigars, Perfecto Garcia 

& Bros 14,777 

'Billv Possum," for soap, The Harper Sup- 
ply Co 14,780 

'Caperon," for a shampoo, toilet article, 

and scalp remedy, A. Nelson 14,784 

'Colgate's Rapid Shave Powder." for soap 

powder. Colgate & Co 14.7R7 

'Easter Confections." W. R. Montague 14,780 

'Eyvin Colorito," for soap for washing and 

dyeing, S. Andersen 14,788 

'Phillips's Celery Sauce," for celery sauce, 

SI. A. Phillips 14.781 

'Oilo." for hair tonic. J. B. Davis . 14,783 

'Rockwood Heel and Toe Hose." for hoisery, 

Rockwood Hosiery Mill ; 14,700 

■Root Beer," for root beer, American Bever- 
age Co 14,770 

'Salamandergundi." for plaster casts, II. 

Rosenstein 14,789 

'Sawyer's Crystal Ammonia and Boras," for 

ammonia and boras 14,782 

'Tbe 'Billv Possum' Cigar," for cigars. The 

Harper Supply Co 14,778 

'Washezee," for a detergent, Win. A. Hoag 

& Co 14.7S5 



PRINTS. 

'Perin's Pride Flour," for flour, Perin Bros. 



2,471 



A printed copy of the specification and drawiDg 
of any patent in tbe foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided tbe name and 
number of the patent desired and tbe date be 
siven. Address Mnnn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by tbe in- 
ventors for anv of the inventions named in tbe fore- 
going list. For terms and further particulars 
1 tddress Mnnn ft Co.. 361 Broadway, New York. 




Georgetown Power Stat'oi The Seattle Ilectric Co. — 16,000 horse power — Stone & Webster Engineering Corporation 



/"* OOD returns from investments in 
Electrical Properties are often lost 
through wasteful Power Plants. 

This wastefulness may be due to poor 
construction, poor operation, or both. 

15,000,000,000 horse-power-hours 
of Electrical Energy were produced from 
coal in this country last year. If this 
Energy had all been generated in well- 
designed, well-operated Stations, 14 c. per 
horse - power - hour would have been 
saved— $37,000,000 more for Divi- 
dends. 

Coal represents about one-third the 
cost of operating the average Electric 
Light Company. Operating costs should, 
therefore, have the closest scrutiny and 
construction designs should be based on 
Full Knowledge of Past Performances. 

Ordinarily the Engineer loses touch 



with his work as soon as the Station is 
turned over to the owners and gets little 
First Hand Knowledge of how his design 
works out in Commercial Operation. 

Our Staff, on the contrary, has for 
many years been closely in touch with 
the Operation of Stations which we have 
designed and built and with the System- 
atic Enlargement and Development of 
these Stations. 

Such co-ordination of Designing, Con- 
structing and Operating Experience is 
unique. It is of Decisive Value to those 
who want the best possible results from 
Water Power Develop- 
ments, High Tension Trans- 
mission Systems, Steam- 
Electric Plants, Electric 
Railways, or Electrifica- 
tion of Steam Railroads. 



Stone & Webster Engineering Corporation 



Stone & Webster Building 



Boston, Massachusetts 




FOOT STEEL LAUNCH $ 

With 2 H.P Engine Complete 



18-31-25 foot luunrhen at proportionate prices. All launches 

fitted with two cycle reversing engines with speed controlling lever; simplest 
engine made; starts without cranking, has only 3 moving parts. Steel row- 
boats, $20.00. All boats fitted with water-tight compartments; cannot sink, 
need no boat house. We are the largest manufacturers of pleasure boats in 
the world. Orders filled the day they are received. We sell direct t» user, 
cutting out all middle-men's profits. Free Catalogue. 

Michigan Steel Boat Co., 1332 Jefferson Ave., Detroit, Mich. 



DONT LET VOUR PATENT LIE IDLE. We'll make 
— dies and. luols and manufacture your article rea.iy for 
market. Write now— don't delay. Southern stamping 
& Mfg. Co., K. S., Nashville, Tenn. 



THE BEST EQUIPPED SHOP 
For Mechanical and Electrical Manufacturing 

Special Machinery, Jigs, Tools, 
Repairs,Exper imen tal Devices 

llclirnliiir hiiU CoiHlitcrflallzlnc.il Specialty 

THE ROWLANH TELEGRAPHIC COMPANY.Baltimort, Md. 



m 



&EMilKH=l 



Corliss Kutrinf'N, Brewors' 
and Banters' Machinery. THK Vll.TKlt 
MFG. CO.. 899 Clinton St., Milwaukee. Wis. 



MODELS 



A EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
E. V, BAILLARD CO.. 24 Frankfort Street. New York. 



DTTmHTD Expert Manufacturers 

I\VDDJ-(i\. Fine Jobbing Work 

PARKER, STEARNS & CO., 288-290 Sheffield Av., B'klyn, N. Y. 
MOEKX &. COMPANY 

Die Makers. .11 od el linkers, aiarliinery Builders, Punch Presses, 
Light anil Heavy Stampings. l'i'O Michigan St.. Chicago, 111., U.S.A. 



Dies. Models, Experimental \V rli ; Sheet Metal Starnn- 
ings; Inventions perfected. E. F. Ives, Watlingforci, Conn 



Special' Machinery,- Dies. Tools,! Models, 
Metal Specialties, Inventiona/tperfected. 



DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 

NATIONAL STAMPING AND ELECTRIC WORKS 

15 J-159 S Jefferur Street. Chicico, 111. T 



MODELS * EX.PERI M l-NTAl, WORK > 



M. 



Gears, Die*. Tools. Novelties manufact'd 
P. SCHELL, 17S9 Union Street, San Francisco 



New York Model and Experimental Works 

INVENTIONS DEVELOPED. SPECIAL MACHINERY 
442 East 166th Street New York, N. Y. 



BASKETS. 



Calendar and Paper Cutter Free. 
Crane Bros., Mfrs., Westffeld, Mass. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. PUNCHING DIES. SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING &TO0L WORKS, CLEVE LAND. 0. 



SEALED PROPOSALS. 

QEALED PftOP0SAliS will be received aT the offi ce 
" of the Light-House Engineer, Tomykinsville. N. Y., 
until one o'clock, .vlay 24, 1909, and then opened, for 
furnishing miscellaneous articles required in tbe Third 
Light-Rouse District for ths fiscal year ending June 31, 
1910, in accordance with specifications, copies of which, 
with blank proposals and other information, may be 
hacl upon application to the Light-House Engineer, 
Tompkins ville, N. Y. 

Are you interested in Patents, Model or Experimental 
work? Our booklet entitle* 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 

KNICKERBOCKER MACHINE \HPI1KS. Inc., 
8. 10. IS Jojic* street, New York 



l^M?f?CIAL IDOLS-DIES' 

wm METAL SPECIALTIES. 

BEfALHOVELTY WORKS C985JIW.M=ST.Cnl(M), 



MANUFACTURERS 
LE.T OS 

FIGURE S 



Print Your Own 

> Cards, circulars*, bo«k, newspaper. Press *;>. 

) Larger $18. Save money. Print for others, 
big profit. All easy, rules sent. Write fac- 
tory for press catalog, tvpe. paper, etc. 

THE I'ltESS HI., 3It>rUI*;n, luiinwtleiit. 




Schools and Colleges 



rWHYHOLBEAHARTlST? 



Our graduates are filling High Salaried 
Positions. Good artists 

EARH $25 TO $100 PER WEEK 

and Upwards, in easy fascinating work. Our 
courses of Personal Home Instruction by cor- 
respondence, are compile, practical. Eleven years' 
successful teaching. Expert instructors. Positions 
guaranteed competent workers. Write for Handsome 
Art Knot, Free. 

"* SCHOOL OF APPLIED ART (Founded 189 8- ) 
— ~ - T 145 Gallery Fine Arts, Battle Creek, Mich. EBBS 




LEARN WATCHMAKING 

We teach it thoroughly in asmany months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying 1 . Positions se- 
cured. Easy terms. Send for catalog. 

ST. I.Ol'lS WATCHMAKING SCHOOL. St. LouU, Mo. 



Bliss Electrical School 

20 Takoma Ave., Washington, D. C. 

Offers a theoretical and practical course in ELECTRICITY, 
complete in one year. Students actually construct Dynamos, 
Motors, etc., and are trained for good positions in electrical Hir 
dustries. 17th year opens September 22. Send for Catalog. 
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Scientific American 



May 8, 1909. 



HolsmanAutomobiles 



High Wheels Travel all Roads, 
Because aft Roads are made to 
£>« traveled by High Wheels. 

Oldest and largest makers of high-wheeled 
automobiles in the world. World's rd 
for HiU-climhing; find ReKabilitv con- 
tests in this class Only all ball-and 
roller-bearing motor m»de. New 
friction-chain direct drive — no gears. 
Roadlbillty and Reliability 
%re the reasons for high wheels and 
lolid rubber tires. Send for our 
catalog and leam more about these 
popular, intensely practicable vehi- 
cles and the'- low cost 
HOLSMAI' AUTOMQBTLE CO 
Suite 171 Monadnock ltlk ( liirnsn 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES 
5AMPLE5a ^INFORMATION s* APPLICATION. 




Low Fares 
to Seattle 

<t£ C\ for round-trip between 
\JLi Chicago and Seattle 
for the Alaska-Yukon-Pacific 
Exposition via the 

CHICAGO 

MILWAUKEE & ST. PAUL 

RAILWAY 

%LS) also for the round-trip 
U^ between Chicago and 

Tacoma. Portland, Victoria or 

Vancouver.. 
Tickets on sale May 20 to 

September 30'. Return limit 

October 31. Stop-overs. 
Descriptive folder free. 

F. A. MILLER, 

General Passenger Agent, Chicago 



Detroit 



WEEVBESE 
GEAE 



STARTS \ 
REVERSES > 
STOPS / 



NSTANTANEOUSL-Y 



Designed and! 
manufactured! 
under the per- S 
son a I direc- 
tion of Gies 
Bros. Allinan|| 
oil tight case. 



The simplest, most reliable, most compact, and the 
smallest perfect marine reverse gear ever offered 

No outsi,] e moving parts tn throw the oil or prease 
catch waste or clothes. No noise. Made 
m sims for from 2 to 80 H. P. 
" "I sizes in stock tor immediate 
shipment in any quantity. 
- — Guaranteed for 1 year." 
Write for special 'prices 

DETROIT ENGINE WORKS. 

JO Beaufait Ave., Detroit. Mich. 



THE "SIMPLO" AUTOMOBILE 

Solid or pneumatic tires. High or low wheels. 
The One Automobile at a Low Price 
isalwaya ready turun. Handsome, 
Stylish, Simple, Re- 
liable, Economical to 
Operate. Safe and 
Sure. A Hill Climber. 
Biggest Automobile 
Val 11 e id America 
1909 Catalog FREE- 
Address 

Cook Motor Vehicle Co. 

1020 N. B'way, St. Louis.Mo 





THE PETfYJOHN CO. ; 



CONCRETE HOUSES 

Cost Less Than Wood 

Wore handsome than Brick, Dur- 
able as granite. A Pettyjohn $35.00 
■*& concrete block machine, sand, gravel 
"~| and cement are all that is needed, 
j Simple, catty and Quick. We 
t furnish fall instructions. Save money 
I for yourself or miike money by 
I gelling blocks. 

■ Write for catalog and suggestions 
615 N. Sixth Street, Terre Haute, Ind. 




TAPES AND RULES 

ARE THE BEST. 

b'or sale everywhere. Send tor 
Catalog No. 16. 

LUFKIN RULE CO. 

Saginaw, Mich.. U. S. A. 

New York 3Dd London. 



THE CAR OF STEADY^ SERVICE 



Greatest La*M*ch 

Offer Ever 

Made 




Price 
$110 



Muffins 



Length t 6 feet. 

Beam * ft, 2 ln» 

Motor 3 H. P. 

"/Q.OQJ* ^*+r\r*i"*l is a trim, speedy, elegantly equipped Mulling Steel Launch— with a euar- 
m «*7tS*P %3jJ&**M*MW an teed speed of 9 miles an hour— Improved 3 H. P. Two Cycle Reversible 
Enerine and Mulline Silent Underwater Exhaust. Mullins Patented Steel Construction like torpedo boats 
with larpe air chambers like life boats, insures speed and absolute Bafety. 

Our Complete Catalogue of Launches, Motor Boats, Marine Engines, Row Boats, Hunting and Fishing 
Boats gives complete specifications of the "1909 Special" and full particulars regarding our entirely new line 
of 1909 Models designed by Whittelsey & Whltaker of New York— the mOBt successful naval architects in 
America. When you want your boat you will want it at once, not three months later; so write 
today For Our Catalogue. _ __ . 

IV. «. Mullins Company, 1 1 8 Franklin Street, Salem, Ohio. 



A.W.FABER 



on a pencil is a synonym for unequaled 
quality. The finest pencils yet produced 
by this house, with 148 years' experience in Pencil Making, are the 



M 



CASTECL 



11 



Drawing, Copying and Ink Pencils 

Sold by all stationers and dealers in artists' and drawing materials. 
Samples worth double the money will be sent you on receipt of 1 cts. 

A. "W. FABER 49 Dickerson Street, Newark, New jersey 




IN EACH TOWN 

and district to ride 
and exhibit a iqoq 



WANTED -A RIDER AGENT 

Model "Ranker" hicycle j furnished by us. Our agents everywhere are making money 
fast. Write for full Particulars and sPecial offer at once. 

NO MONEY REQUIRED until you receive and approve of your bicycle. We ship 
to anyone, anywhere in the U. S. without a. cent deposit in advance, Prepay freight. 
and allow TEN DAYS' FREE TRIAL, during which time you may ride the bicycle and 
put it to any test you wish. If you are then not perfectly satisfied or do not wish to keep 
the bicycle you may ship it back to us at our expense and youztrillnot be out one cent. 
C-tPTftRY DRIP ETC We furnish the highest grade bicycles it is possible to make at one 
fMU I Ull I i niULv small profit above actual factory cost. You save $io to $25 middlemen's 
profits by buying direct of us and have the manufacturer's E uarantee behind your bicycle. DO 
NOT BUY a bicycle or a pair of tires from anyone *\ any Price until you receive our catalogues and 
learn our unheard of factory prices and remarkable special offers to rider aSTents. 
YAH III 1 1 I DC ACTAIIIC11 ED w,ien vou recei vc our Deauriful catalogue and study 
IUU If ILL DC Ad I UHIwll CU our superb models at the wonderfully low prices -we 
can make for 1909. We sell the highest grade bicycles for less money than any other factory. We are 
satisfied with $1.00 profit above factory cost. BICYCLE DEALERS, you can sell our bicycles 
under your own name plate at double our prices. Orders filled the day received. 

SECOND HAND BICYCLES. We do not regularly handle second hand bicycles, but 

usually have a number on hand taken in trade by our Chicago retail stores. These we clear out promptly 

at prices ranging from *3 to $8 or *10. Descriptive bargain lists mailed free. 

Tlnre AniCTCD D DA If EC single wheels, imported roller chains and pedals, 

I llftd; vUAtf I LnriUlArVCOj parts, repairs and equipment ofall kinds at half the usual retail prices. 

DO NOT WAIT, but write today and we will send you free by return mail our large catalogue, beauti- 

' fully illustrated and containing a great fund of interesting matter and useful information; also a -wonderful proposition 

on the first sample bicycle going to your town. It only costs a postal to get everything, Write it now. 

MEAD CYCLE COMPANY Dept.L 175 CHICAGO, ILL. 



,, The Ball Transmission 
fP- Automobiles &Motor Boats 



Railroad Securities and High Grade Industrial Bonds 

of proven value for conservative investment, dealt in by 

McCurdy, Henderson & Co., Bankers 

24 Nassau Street. New York 



Members New York Stock Exchange 



Model "R" Roadster 

Close coupled body seating four 




$2250 



This 45-H.-P. 
Car Sells for $2250 
and Represents $2250 
of Automobile Value 

IB 1 you are willing to be done, any machine willrfo. 
— And that is just as true of an automobile as it 
Is of any machinery you use in your business. 

— Sometimes in the manufacturing business, it 
seems wise, for reasons of expediency, to buy 
cheaply. But there is too much demanded from 
an automobile to expect a cheaply bought car to 
give satisfaction even temporarily. 

—As is the case with other machinery, when 
you are ready to part with it, you will find your 
cheap automobile nothing but a pile of junk and 
your pocketbook suffers by a many times multi- 
plied percentage of depreciation. 

— You should exercise the same common sense 
and business judgment in buying an automobile 
that you would use in any business investment. 

—Don't be misled by the extravagant claims 
made for very low-priced cars — nor the claims 
made for a very high-priced car, 

— The features of the GLIDE are revolutionary 
and distinctive when the price is considered. 
They are built in. made an integral part of the car. 

— None of them are found in very low-priced 
cars. But few of them are found in very high- 
priced cars. 

But Read and See — Then Ride and Know 

— The power plantis a 4-cyllnder (cast separately) 45 
actual not theoretical j H. P. Rutenber engine. Tins is 
a> grade never found In the widely heralded late-priced 
cars. The price alone makes it possible In the Glide. 

—An improved form, selective type of transmission 
which eliminates jerks when starting and jolts when 
stepping. 

—A bevel driving gear of ample size— held always in 
'mesh by its own special bearings. 

—Vanadium steel springs which do away with the 
need of shock absorbers. 

—A double-hinged hood— power plant Instantly ac- 
cessible. 

— An. improved type of multiple discclutch that cannot 
get out of order. 

—A lubricating system which is positive— requiring no 
jattentlon. 

I —A double set of brakes— distinct from the axle— In- 
ternal expanding and external contracting— will hold 
jthe car on any grade. 

— 36 x A tires all around— Wheel base — 106 inches. 

— Allthe feature's of theGlidearebuiltin. Itwouidn'1 
be a GUd« if it didn't have them all. 

—There Is n o more graceful carmade. Itsappearance 
suggests strength, reliability and that quiet purposeful 
Performance which gives It .the name— Glide. 

— Detailed information will interest you if vou are seeking a 
standard car of the best type at a price fixed at trie point of safety. 
I Write us today. We invite comparison and an opportunity to 
.demonstrate. 

THE BARTHOLOMEW COMPANY 

Standard Manufacturers A. M. C. M. A. 

603 Glide St., Peoria, III. 

Glide Model *' G " Special Touring Cur, sent* 7 ; 

heel base 130 huhe* ; S4x4K-i«cli tires-#:j,500. 
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NDEfeWEAR, 



Cooper's is the original and only genuine "Spring 
Needle Knit" Underwear. You will probably have 
many other kinds shown you, but if you will ex- 
amine Cooper's closely you will promptly decide in 
its favor. Il is the most elastic, comfortable and 
durable underwear made. 

The importance of thorough workmanship in 
underwear for men should not be overlooked. There 
are no imperfections in Cooper's. The wonderful 
Spring Needle fabric is flawless, and in addition each 
garment is stayed at points of strain, rendering it 
strong, sightly and serviceable. 

Try Cooper's. It is the Underwear of character 
and quality. 

Made in Union suits and two-piece suits 
in all sizes, weights and colors. Ask to 
see our new silk lisle*. Get the genuine. 



COOPER MFG. CO., 



Bennington, Vt. 



PIERCE 



Motor Boats 
and Motors 



"ALWAYS DEPENDABLE' 



' " . ' 




Superior to all others for Safety. 

Comfoit, Durability and Speed. Our 

24 years' experience enables tts to 

give you the be?t for the 

least money. SH sizes 

*%S, «"d styles ot Motor 

J&I Bouts ranging in price from 

'. :v? *t $75.00 to $4,000.00. Motors 

■Iv' Only, 2 to 20 H. P. 

£ Knock !► o w n Boat 

g£ Frames with Mncliin- 

Ji. ery. Row Boats ami 

s^" Canoes.- Write today for full 

*" "" particulars. We can save you 

money. 



PIERCE ENGINE CO. 
Twenty-fourth Ave., Racine, Wis. 

Siegel, Cooper Co., New York City, Eastern Agents 



WE WILL MAKE SSS 

manufacture of any metal novelty. Automatic ma* 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 



WLMiTOlL 



IUBRICATESVo".? 

15-21 S. CLINTON ST. 

> cm b es iva co f a ssft? e usa 
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